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ENVIRONMENTAL PROTECTION
AQGENCY

40 CFR Parts 201, 264, 364, 204, 271,
end 302

(SWH-FRL-3001-1; EPA/OSW-PR-00-028 ] -

I 3060-AATS
Hazardous Waste Management
Systeny; identification and Listing of
Hazardous Waste; Toxioity
Characteristics Revisions

aamecy: Environmaenta! Protection
Agancy.

acnoe Final ruls.

SUMmMARY: On june 13, 1908, the
Enviroamental Protlection Agency (EPA)
proposed {0 revise the existing toxicity
characteristica. which are used o
identify thoss wastss deflned as
hazardous and which are subject to
regulsiion under subtitle C of the
Rasource Conservation and Recovery
Act (RCRA) due 10 their potential to
leach significant concentrstions of
specific toxic consti.uents. The proposad
rule was designed (o refine and broaden
the scope of the barardous wasls
regulatory program and o fulfill specific
statutocy mandates under the
Hazardous and Solid Waste
Amendments r* 984 (HSWA).

EPA is today promulgating the
Toxicity Charactsristics (TC). Today’s
rule retaing many of the features of the
original : It replaces the
Extraction Procadure (EP) leach test
with the Toxicity Characteristic
Leaching Procadure (TCLP): it adds 28
organic chemicals to the list of toxic
coastitusnts of concem; and it
establishss regulsiosy lavels for tisse
organic chemicals based on health-
based coacentration thresholds and a
duution/attenuation factor that was
dcvcbp.d‘mnwboutfmhumd
transport 1n response to
commants recsived oo the proposed ruls
and related notices, the final rule
incorporates a aumber of modifications
in the leaching the List of
toxicants. the oxicity reference
lavels. and the {ste snd transport modal.

The overall sffect of today’s action
will pe 10 subject addi waslss lo
mmmm?w‘umo!
RKCRA. thessby prov or further
pruiaction of human heslith und the
environmenl.
oaTik Elfsciive Duts: Seplamber 28,
190,

Compliance Dutss: Lurge quantity
uerieratore. Seplamber 25, 1000, Senall
quantity gensrutors (8QCe): March 29,
1941, Any person that would like Lo use
ti: Tomcity Charuclenstic Lasching
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Procedure (TCLP) befors the .!fuclive
dute muy do 50 In order Lo duierming
whether the alght heavy metuls and six
pesticides that sre currently r.yulsted
under the Extructisa Procedu:uv (EP)
Toxicity Characleristic leach .1 levsls of
twyulalory concern.

ADORESSES: The official record for this
rule {Docket Number F-u0-TCF-
FFPFP) is localed in the EPA KCRA
Docket {B8econd Floor. Rm 2427). US.
Envircamentsl Prolaction Agency, 401 M
Slnotlw..Wuhlwon.DCMTh

dockast s bont?’;h.n to 400

w y. UM

&dhﬂ&n‘l‘hp&ﬂcmuum
an appoiniment (0 review docket
materigls by calling (202) 475-9327. The
public may copy material at « cost of
90.18 per page.

PFOR FURTHER BIFORMATION CONTACT:
Por ganera) information o aboul this
rulemaking, contact the RCRA/
Hotline st [II)) 424-9348 (toll
Weklocton, DG metiopolian area.
metropolitan urea. For

information on specific aspec!s of this
rule, contact S8leve Cochran. Office of
Solid Waste (0S-332), US.

Environmantal Protection Agency, 401 M
Sureet SW., Washington. DC 20460, (202)
475-8881.

SUPPLEMENTARY INPORBMA TION
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g.&-uye"hdlnh
m.lupaublhhr&-mu and
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Scemario for Wasles Managed in Surface

l. lolml Override

4. Coastitueais of Concern

1. Pinal List of Constituents

Z Toxicanls Versus Indicator Purameters
3. Msthod for Selecting Constituents
4. Bpecific Organic Conatituents
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b.leﬂ.NonadDuA
Availability and Reguest for Commenis
Suppismen! 10 Proposed Rule (52 FR

20002)
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Impoundments
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1. Hazsardous Wasle ideatificatica
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Applicablll b. Cost Methodology 1004(5) of RCRA defines hazardous
;de‘:hunfm 1. Social Costs .m”oeamug.um
Requirements o . . ComplisaceCosts. ., - - wadie insi msy pise & subslant
1. Permitiod Tacliies N ammwm o¢ polsntisl bazard to human
2 interim Status Fucilities 4 Benefits logy muuwm
¢ Compliance with Minisum Techaology 1. Humaa Heslth Risk Raduction improperly trested. stored. transporte

. 2. Resource Avoided or * Un
5 RCRA Sebtitle D (Subid Wastes) & Cloasup Costs Avoidsd ey kbl ren o
a. Municipel Waste Combustion Ash o. Used Oll Methodology RCRA Section 2001,
b. mpect on Wastes Excheded from 4 Results defining which solid wastes are
Subtitle C tion . Affscied Wastes and Facilities hazardous by either the
& RCRA Subtitle | (Undarground Siorsge L Affecied Wastes characieristics of hazardous wasio or
Tanks) 4 Affected Pacilities listing Lazardous waste..
o Scope ofthe Undecromnd Siorege Task & Semstiviy Anclyws of Aflcted Wastes u-ng::mdm
m b. Cost Results wasls hazardous wastes a1
b foe Ptroless Contamineied 1. Social Costs aad Complieace Costs distiact and
e e patloc 1o Fort 100 £ Semsitivity of Costs mechasioms {or defining hezardous
7. RCRA Section 3004{n) Alr Ragulations ¢ Ecomomic lmpact Results wastes. ,
I Ralationship 1o Other Regulatory L Allected Pacilities The hazardous wasle cheractaristic
Astharities 3 acin n Frodact and Capial Market®  peomaigaied by EPA desigaaie brosd
1. Comprehensive 3 Asalysis 0 classes of wastas which are cearty
Compensation. aad Liability d Denafits Rasuirs hazardous by virtue of e inherent
P A L MEI Risk property. In the May 18, 1980 finsl rule
1 Clean Water Act that institwied EPA
& Conflict with NPOES Effiesnt Cuidelines & Risk S FR 30M4) s
~ tal-"“ﬁ'w mum:w
b. Permit Requirements for Wastewsier
Trestmeni Fociies L Semativity Analysis of Bemebis * established two basic criteris for
c Publicty Owaed Trestment identifying hasardous wasts
Warks (POTW) &ua%ﬂ Analysis characteristics: (1) The characieistic
3. Safe Driaking Water At b vecerid v should be capable of being defined in
‘qu 2 Results tarms of physical, chemical, or other
‘ww“m 0. Respones 0 Comments on RIA for jume  properties which canse the waste to
b. Treated Wood Wastes 13, 3988, Proposal b meet the statutory definition of
8. Feod. Drug, and Cosmetic Act (FDCA) L Industries Inciuded (n the Analysis hazardous wasts: and (2) the propertie:
a Food Wastas 1 Betimation of Costs and Ecomomic defining the characteristic must be
b, Pharmaceutical and Cosmetic Wasies mdhﬂu measurable by standardizsed and
& Used Oll Recycling Act e available testing protocols or
7. Touic Sebstances Control Act (TSCA) & Sostcanafit Comparisone reasanably detacted by semaratars

- — K Implementation lssuss R MO{IM‘—'—‘——“‘ thetr gs of the waste |:
L Foufication | VIL Koot CFR 281.10}. In the May 19. 1980 final
3 Parmittiog rule, EPA stated that it sdopted the

. L Authacity second crilerion in recognition that the
A List of Constituents The ameadments 1o the hazardows primary for determining
L List wasts regulations in 40 CFR parts whether bezardous
2 Constitusats for Which Pingl ndmmbdngpmmulpudmdcthc characteristics rests with tors. fc

Lavels Are Not Now Being of sections 1008, 2002{s), 3001 whom standardization aad availability

3 Piaal List of 3002, and 3008 of the Solid Wasts of testing protccols ars sssential
& Mw-ummhh The approach EPA uses 10 establish
on hasardous te is to
© Rl G Qi J AU s pmnind (GUSC 08, damine whch proptior o vt
Y 3 - a an L would resalt s harm to buman tho

v. ey L o amendments o the list of hazardous the enviconmest if a wasts is
A Stase Asthority substances and reportable quantities in mismanaged. The then
Lm of Faal Rale i :g'mmb:?mmdh oy and o

° ]
2. Effsct ea Siats Axthorization gvironnnhl mmtm&gmhwy
B, integration of Today's Pinal Rule with and Liability level for any property is «
£PTC - Actof 1980 (42 U.8.C. 9602), se —__hezardowe
§ s ot ot Gt ot T e b v b
c - the Federal Water Pollutica A%t cherecterisce that have been
D. Permitting (BUsCunandiiel) - established provide a high dagres of
E Complisace Dets 1L Beckgreund Lo certaiaty that wastes axceeding those

VL Regulsiory Requirsmenis oo regulatory levels would pose hazards tc
:-M . A. Definition of Hazardous human health end the environment if
L Eabuleiory mpect Asalys Subide C of the Resourcn mproperly managed and therslory
:m" m).umm.mm. Waetes that do not exhibit hazardous
.'m.duu” tioa of Affectsd Wastes snd program for the comprehensive  wasis characiaristica are ot necessaril

regulation of hazardous waste. Section  nonhazardous. The Agency may
$-041999  000XOON27-MAR-40-13:17:37)
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v w conditions of impro smendments have had fas-reaching
:O:I.uuv?:um.:‘llthul wuu" aler under propes Nons for ZPA's dous wasts
the.n as hazardous wastes based on — The Agancy reoc theynotsll - Sakey op e RCRA scCiiné 3001
vriteris defined ln 0 TFK 111, wables are socording to the (zudm.wﬂdwmmhmy
To list & waste as bazardous. EPA scenario postulated for  provisions sdded by HSWA, direct EPA {
conducts a detailed industry o process  the BP. 1t s necessary 1o maks 10 examine and revise the EP Toxicity
study involving Uterature reviews, assumptions aboul managsmen! Characteristic and 1o identify
engineering analyses. surveys and pesctices {or unregulated wastes in hazardous wasts charscierietics.
questionnaires, site visits, and waste order (o determine whether 4 waste measures of loxicity. Today's
sampling. For listing, the Agency places  Poses a threat 10 buman heslth und the  rule these mandates by
particular on hazardous snvironment and thus meets the an od
coastituents conlained In specific mmhucﬂdﬁudhmrdou wasls. that better
wastes generated by the industry or In addi the Agency believed that s sad aa expansion of T
process being studied (See 40 CFR reasonably conservative [TC) list to inciude
m.u(a)ga)). m EPA uses - uwmd ar “‘:::wry Mmh:)aw
doddmgm“l:sytwum:s the mﬂ'"hmmh‘“l‘h“ MDAmmhﬂ:gM
poroach includes considera eavircament. procedmre as & predictor leaching
:Admmchu of!hmtm Undar the existing EPTC, the liquid potential of wasts and 10 maks changes
plausible ways that the waste might be  "8Al# extract obiained from Lhe EP 1s necessary 10 ensure that it accursiely
migration potential and ~ 8nalyzed 1o determine whether it predicts the leaching potastial of wasies
persistence in the environment, wasts  PO8sesses any of 14 toxic conluminasls gy ggy poge & threa! 1o buman health
quantity, and actions of other regulstory that wers identified in the National and the snvironmen! when missanaged.
programs. The Agency also promulgated m& mw"’{‘h The legislative history for this provision
two other rules for identifying solid s D ‘U";‘ indicates that was specifically
wastes as hazardous wastes—the arsenic, cedmium, 'th concerned about the EP’s abiity o
mixture and derived-from rules. The m&“:‘""‘d‘u"ﬂ' muymumlhno&myd
mixture rule says that any mixture of a and J, and two toxicants s wide variety of
listed hazardous waste and a solid Matboxychlar. axd taxaphens) coaditions. The leglalative history siso
wasle is the listed hazardous waste (60 NIPOWS (24-0 uf:‘-lu"llh- that Congress intended for EPA
CFR 281.3(a X 2)(Lii){iv)); the derived- based m"""f.:.“: Alhetime ¥ a more aggressive leaching
from ruls says that any solid wasis of tion of the EPTC. th medium for the tss! and noted that the
derived from the treatment, storags, or m the ‘u‘bf‘ EP only evaluated the mobility of
disposal of a listed hazardous wasts is hln:hllﬂmidal !Gbm .I;nt elemental toxicants and not the mobility
considered the listed hazardous wasts umh?dmd:lhea?nho of organic toxicants.
(40 CFR 261.3(c}-{d)). m i Cancerned that soms wastes posing &
B. Exiating Extroctian Procedure The ragelators leesis astehiishad for 096l 10 buman bealth and the oo
Toxicity Characteristic the EPTC were 100 times the NIPDWS.,  S0vironment were not being brought
The Extraction Procedure (EP) toxicity T3¢ 100-fold factor is a dilution and the hazardous waste -
characteristic is ons of four :h-ﬂh&d.m&:fm directs EPA 10 promulgsie additional
W%“WE% constituents in & wasie as they travel m"“ﬁ'm:"’“
wi tability, corrosivity, Congress was existing
reactivity) that EPA has identified and ueh the subsuriace from the point of

promulgated (40 CFR 281.24). The
Exiraction Procedure Toxicity

: had originally proposeda recognized that the
toxicity of s wasts by measuring the wm-.hhpﬂnu‘md m‘mduduw
potential for the toxic constituents in the the fact that there were few ecipirical _ﬁ,mldnuﬂuchnmm
waste not subject to subtitle C controls  datg on which o base the DAl and '~ Congress urged the Agency to meks
to leach out and contaminate ground other considerations, the Agency ’ assumptions

waisr at levels of health or tion, rather than await
: o " M.wmghmwm regula

» waste axhibils the EPTC. conetibuents  -onSact ot o,
the

confident wasts which
muwhlmﬁnnm exhibited weing the 100-fold
u-ud:x'wm&:' present uhum:.

hasard resardiess ... 10080

'humwuu"hMusm<d:hi:ud attanuation .. Section
that mey pose s substantia) mechenisms. The noted %
when the EP was that it would the if futuse 7
designed besed on the assumption that gtudies indioated that another DAF was
wasias not subject 10 subtitle C controls more appropriate. TS
would ,';'“”“""“‘_wm, &muw C. The Hazardous and Solid Waste -
Landfill that overlies an .Thes,  Amendmenis of 1004 -

the EP identifles wustes that are likely mmsmmwﬁ*uwmm.mm
10 leach hazardous concenirations of and Bolid Wasts Amendments of 1004
particular toxic constituents to ground (HBWA) were snacted: these

S-041999  QOOKUON2T-MAR-90-15:17.41)
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addition, it described the Toxicity Drinking Watsr Standurds (DWS) lor time for the juns 13 EPA
Characterisiic Loaching Procedurs the 14 EP toxicunis and use of 10 retain the existing EP leve
nwt.mvmdmv.m ,M‘:h_numw hwwﬂ‘kmh
TCLP {s designed in mare sSuretely - -Lavels MMCls tf ;e The peoposed fstroduced
address the leaching of organic mm.ﬁfamumu TCLP a8 8 second-generstion leaching
compounds and to * upon For the newly added procedure (o replace the existing EP.
technical aspects of the testing protocol.  constituents, EP. posed o sstablish  The msin impetus behind the

The June 13 proposal useda - chronio toxicity nce levels uaing development of the TCLP was the nee:
subsurface {ate and transport model to  Reference Doses (RfDs) for non- 10 address the leaching of orgasic
determine compound-specific dilution and Risk-Specific Doses compounds. However, the Ageacy sl
basia for setaviishing Boreguintory  The RD i £a eovimate of the e Tyl a2

or 88
lavels. {As mentioned abovs, the dose of & subsiance Lrut will result in no improved i The

existing TC used a generic DAF of 100  adverse sffect even after s lifetime of mumnzmm
which was not derived from modeling. exposure 10 the substance at that dose. Purther supporting islormation
bummu;:.mumww In order to account for Loxicant T oo the
ndicating the poten substan exposure from sources other than water o1 ke of reports s July 8. 1988 (¢
hazard ) The extract from the second- La. air and food), the Agency proposed 24086 September 19, 1988
muoaax.t:ucuon the Lmumwn m ) aad 18, (511

procedurs, Aftee the TC proposal. the Lanc
TCLP, was anal for the presence of  proportionate compound-specific 33207},
thoszmﬂtunyﬁuhmpoud exposure rouies, as is done in w"m ”Mnlc[nﬂ
regulatory lsvels. In the 38 new anm the TCLP for + 1988) promulgated
toxicants, the Agency those The is the daily doss of & with Mcn:ﬁm
Appendix VIII constituents for which carcinogen over a lifelime that will Wﬂmd certain
appropriate chronic toxicity reference MhnWofWh spent solvent wastes and dioxin-
levels were available and for which a specific riek level. EPA s contaminated wasies. See Section ILE
there existed adequate fate and mm.ppmm below for further discussion of these

nrr"(md CFR mnm and adequacy ‘
. LY o ty ;

part 281 is the list of hazardous of the loxicological studies, ‘wmmm”m
constituents that the Agency considers to the risk levels most
in evaluating the potential hazard posed mhmwm Today’s rule ls based on three
by wastes: constituents have been levels for carcinogens. fundamental analytic components that
shown to have toxic, carcinogenic, The Ageacy proposcd using & were set forth in the wriginal june 13

Chronic toxicity reflerence calculate constituent-specific DAFs. refarence levels. a subsurface {ate and

those levels below which chronic This model incorporated compound- transport model, and the TCLP. In

_ exposure for individual toxicants in specific kydrolysis and soil adsorption addition 10 the June 13, 1988 propaosed
" drinking water is considersd safe or daia, Compesu Wil paimnitsss - rule describel w e prevey soction
considered (0 pose minimal risk (inthe  describing an und environment of this Dhmnhed
case of carcinogens). The (e.g. ground water flow rata, soll other notices in the Federal
decided o use, when human porosity, ground waler pH). Values for Ragister dealing with these three
health criteria and standards that have  parameters were selecled based on ts. These notices are listed L
been proposed or promulgated for review of geological conditions at Table IL1 and are summarized in this
substances in particular media, becauss  existing landfills. Since the model was section. A more detailed discussion is
these have already recaived specifically developec to simulate presented on several of these notices u
public revisw and evaluation. RPA transport of and a mode! for other sections of this preamble. as
proposed the coatinued use of the inorganics no! be completed in identified in Thbie 0.1

Assiyic Comporant Relsvant preambie
Feducal Register Notice . Madel ¢ ™ csglien of today's i
Jdan. 14, 1908, 51 PR 1602 Prepossd LD framework). X X
Nov. 7. 1008, §1 PR 40872 Fnal LON approach} X :.,l.u
May 18, 1967, 68 FR 18683 (Cansideration of separate wastowater TC) X X A BN
Moy 16, 1808, &3 PR 10084 (CTR 5 pdatec, sep-deed DAF ghiermate | X ~ - a ~ agLad
Moy 34. 1908, §3 FR 19702 Prepeasl 10 repiace periicie redustion) X nr
Avg 1, 1988, I3 FR 20008 Proposed modiicelions 9 geund welter X LY}
s Chwerig T Relovence Loveis.
'M-u.L ranaport
'Y_ﬂMM%
$-041999  0ODNO0N27-MAR-9D-§5:17.46)
L
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EPA’s [irst discussion of the
development of regulaiory levels
through the use of chroaic toxlcity
reference levels in combination with a
subsurface {ate and transport model
was in the tule governing land
disposal restrictions for solvents and
dioxins (31 FR 1002 January 14, 1980}
This proposal introduced the concept
mVolvodln“b.ck(-ala;hnlg:g‘.t’
regulatory levels (Le.
chronic toxicity refsrence levels
dilution/ attenuation {actors) and also
discussed the Agency’s plan for
the EP. In the final rule on land
restrictions for solvents and diaxins (81
FR 40872 November 7, 1808), EPA
decided not (o use the “back-calculation

"~ {or the LDR peogre== 1 {avor

program. , the TCLP Is used
to demonstrala that certain wasties meet
the best demoastrated available
tachnology standards.

On May 12, 1987, EPA published a
Supplemental Notice of Proposed
Rulemaking (52 FR 18383) in response 10
proposal ut:th.ppll“:mol

concerning the s tioa
the revised TC to wastswaters. The
commenisrs’ main concarn was that it
may be inappropriate to apply the TC

managed in surface impoundments. The
commenters belisve that such an
appruchw;lddbn:mm
inappropriataly regulatory levels.
The Sapplemantal Notice outlined
several altematives {or the application
of the TC (o wastewaters that would

result in a separale set of regulatory

leveis for these wastes. The alternative

scenario for wastawaters aseumned that

of Dets Av
Comments oo May 18, 1988 {83 FR
18024). as 8 result of iis concern aboutl

sufficiently
representative dijution/stienustion
{actors (DAFs) for specific constitusnts.
In that notice, the Agsncy propossd an
constitueni-specific
DAFs in the proposed TC. The Agency

$-041999  000K(O00K2T-MAR-S0- 15:17:50)
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s spproach to0 made pravention as
wmw-fummhm objectiva, in both regulaiory i
first Ageacy would use programes. (Bes EPA’s
goneric DAFs [or all 38 new TCorganic  policy the

onoe the of the constituent-  places highes! priority os sowsrce
specific DAPFs was complatad. these reduction reducing the volume or
DAPs would be impleamentcd ia the o vastas ) aad nee of
second phase. The Agency specifically ‘ﬁf‘""' ssctors of society. A
requesied comment on the use of 8 {n the amoust of waste which
mwwmmiwm must be managed (Ls.. by source

the hasardous wasts regulatory reduction and recycling) provides direct
sysiem the most toxic of the wastss beaefiis reiated Lo protecting bumas
mehvohlo:nnubcd Pollution -::-mdn
constituents based on newly available reduce wasts treatment disposal
iafermation. Sectiop HLC Ziscusses it r_“éuumh”.m
lnmrmndhmm{omm minissize Hability ead
(nto the chroaic laxicity relerence levels burdeas {or waste ganersiors, and may
{or specific constitusnts and Section eahaace efficiency, product quality. and
tisred DAF approach. industries affected by this ruls 10

In responss i0 Dumercus comments coegider achieving compliance through
expressing concern as 10 whether the pollution prev
particle reduction requirement in the The Agency has taken several steps 10
TCLP was spproprists, EPA published & creats incentives.
proposal (83 FR 15782, May 24, 1988) Piest, EPA Is
oy by 00 Modiflcationt 0 preciures within each of its offices 10
7.mm;mcmur:uu """“‘;‘}:'W“m
evalua original tes
methodology. the Agency proposed to and upoddeAm
modify the TCLP b0 include a cage insert king technical svailabl

o

wasie landfllls. Section HLE minimization. Under the Resource
wmu.mm|u¢.mmd Coneervation and Recovery Act (RCRA)
the subsurface fale and transport model  regulations. hazardous wasis gemerators

and the modifications made during its “nwwwﬁbﬂ“
tmulht&qhv:.l‘m

BPOIIIMIMMU:! :Mm‘nhxc
In section 1008(b; of RCRA. Congress  quantity soxiolity hazardous

declared wasts minimisation 1o be s westes 23 much a3 sconomically
national policy. Similarly. EPA has prectical. RCRA regulations aleo require
. ]
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generators (o describe on their RCRA
biennial reports the slforts they have
undertaken during Lhe year 10 reduce the
volume and toxicity ol Lheir hazardous
wsle and to compare Lhese offorts o
preious years.

As important as the sfforts [ust
described is the

contain hazardous constituents. EPA's
experisnce has been that hazardous

wasts gensration as a result of today’s
rule. Industries will consider substitules
{or the specific

Pollution
mﬁc& mi:ﬂnndvuuuddh
npculcl:td.ﬂuu

of sach.
wmmvowmé“ .

$-04199  0007(00NZT-MAR-0-1%:17:33)

recoafiguretions and/or raw matsrial
subetitutions. Even ia cases where
pollution oas no! vlimingle
the need sal of

|

ing lo

ganeraior regulations (see 51 FR 10148,
March 24. 1988). For example. PPIC

documents relats how ons drycleaning
operation reducad its solvent wsestss to

efforts. EPA would alsc be interested In
suggestions from Industries affected by
the TC in ways that the Agency might

facilitate these efforts. Inquiries should

 be directed to the Pollation Prcvention 3

US. EPA. W,
In summary, the TC
management of wastss that contain
mmcthnllnldmh\:’nlby ending
management in unregula and-based
units. As industries reassess thuir wasts

n. DC 20480,
alter the

many are likely 10 consider
pollution and EPA
will take sieps to te such sfforts.
G Summoary of Final Rule

organia constituents
Mm&wgm-w

F4701./MT...[10,.90)...7-08-88

transport In reeponss 0

comments received on the proposed rule

uddnulodm:h‘!‘hdmb oo
s sumber of modificat

io-thg Mt of conetitusia,

the chronic

from the final rule while
the Agency continues 10 evalusts the
extant (0 which the 18 solution

constituants, EPA has determinad,
based on the results of ks subsuriace
fate and moddl. that we of 2
DAF of 100 is a \e for setting
* ragulatory This DAY is safficieat
w thoss wasies that are
d:g“ As s result of the
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calculated regulatory level (1.e.. the
chronic toxicity teference level
multiplied by the DAF) ia below the
analytical quariitation hmit, the

quantitation limit is the final rexu.atory
level. Note that the list of constitucute In
Table 11.2 contains the 14 constituciils
currently regulated undaer the ex.sting

EPTC. As speciiied in 1oday's nule. theae
constilugnts will continue w Le
regululed ut thewr current ievels

TABLE 11.2.—TOXiCITY CHARACTERIBTIC CONSTITUENTS AND REGULATORY LEVELS

-~ [{
EPA HW Mo ! Conssaent (mg/L) CAS No.* : a"“““mwn"m :r“"’ML'J
DOO4 7440-28-2 | 008 50
D00% 7440-28-3 | 10 1000
o018 71-43-2 | 0.006 05
2006 7440439 0.01 10
D019 58-23-6 0.006 05
D020 57-74-0 | 0.0000 0
0021 108-90-7 | 1 1000
D022 7483 | 0.08 0
0007 T440-47-3 i 006 $0
tan 96-48-7 | 2 « 2000
Do24 108-28-4 | 2 ¢ 2000
DO2% 108—44-5 2 + 2000
D026 et 2 ¢+ 200
0018 94-75-7 | 01 100
D027 100-48-7 | 0075 7%
oozs 107-08-2 | 0.006 0%
D629 75354 | 0.007 o7
0030 121-14-2 1 0.0008 013
0012 72-20-8 | 00002 - sm
D031 - 78-44-8 | 0.00008 0008
DO32 118-74-1 0.0002 0]
0033 07-68-3 | 0.008 05
0034 87-72-1 | cos 30
0008 7430-02-1 | 0.06 50
0013 58-00-9 | 0.004 04
0009 1430974 Q002 02
Co14 72-43-5 01 100
oo, 78-83-3 2 2000
e 98-95-3 | 002 .20
a7 87-88-5 1 1000
Doda 110-86-1 004 153
D010 TI82-49 2 001 10
DO1Y 7440-22-4 005 50
o139 127-18—4 . 0007 o7
D015 8001-3%-2 | 0 005 0s
D040 %018 | 0005 05
0041 5054 | 4 «0 ¢
D042 88-08-2 002 20
0017 W-72-1 , 001 10
0043 75014 0.002 02

memnm-wuwmmhcwuu'mw The QUANSLARON WM NEF i NArCrmas (e ohos dadrary e ___
‘o mdp-auaw--mmuwmmWauu(MﬂMmuw-mMWMla\ouauaozoom,yt

The regulatory levels reflect

modifications to some chronic toxicity
reference levels since the ariginal
proposal. EPA has revised some of the
Maximum Contaminant Levels. Risk-
Speaific Doses, and Relerence Doses to
reflect new data and better mathods. In
response to comments received. EPA
has decided not to apportion relerence
doses of noncarcinogens Lo account for
mulliple routes of exposure. as was
vniginally proposed {51 FR 21648). See
section ULC for further discussion of
comments on apportionment und the
Agency s ressons for not including
apportivnment of reference doses in the
finel rule. Toduy's ruls ulso promulgates
the TCLY w replace the £P. The TCLP
represents animprovement over the EP
i that it more sccurdtely uddresses

S oA ey AN IT-MAR -90-13 17 )

leaching potential for use in ev.luating
wastes conlaining organic constituents,
and also corrects several minor
technical deficiencies in the orig:nal EP.
The version of the TCLP promulgated
today reflects additional improvements
and modifications made to the TCLP
since the original proposal. The TCLP
promulgated today will also replace the
earlier version of the TCLP promulgated
us part of the land disposal restrictions
program.

Today's rule incorporates s schedule
for compliance that classifies the
universs of potentially affected TC
waste handlers into two groups: (1) All
generators of greater than 100 ky/month
and lsss than 1,000 kg/month of
hazardous waste (smali-quantity
generators) must come into compliance

F4701.FMT...{16,30]...7-04-88

with the subtitle C requirements for
management of their TC waste wilhun 1
year, and {2} all generators of 1.000 kg/
moath or more of hazardous waste are
required to comply with all subutle C
requirements {or TC wastas within 8
months. The phased schedule for
compliance is further discussed in
saction V.

Wi.stes identified as bazardous under
the Toxicity Characteristic will also
become hazardous subatances under
seciion 101(14) of the Comprehanaive
Environmental Respoase.
Compenaation, und Liability Act of 1980
(CERCLA}. as amended. Today's rule
amends the Ust of reportable quanuties
{RQn) in 40 CFR part 302 by adding
appropriate values for each of the new
25 TC toxicants. All of the newly-

B o e e —
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designated TC toxicants are already
lisled a8 CERCLA hazardous
substances. The RQe being promulgeted
are the same as those thut alrvady upply
10 all matenals containing these
hazardous substances.

Today's rule defers upplicubility of
the TC to one type of wuste and
exempts another. First, the Agency |s
deferring the applicability of the TC to
petroleum-contumunaied medis and
debris at sites subject to the RCRA
Underground Storage Tunk (UST)
cleanup regulations under part 280. {See
section 111.1.8.} Second. EPA has decided
ta exempt [rom today's rule certain
polychlonnated biphenyl (PCB) wastes
that are fully regulated under the Toxic
Substances and Control Act (TSCA) and
would be identified as hazardous
because of today's rule {See section
uL).z.).

[n porticas of the existing codified
waste regulation of title 40, chapter L,
parts 281 through 285, the EPTC ls
nazzd Today's action of promulgating
the TC necessitates amendment of these
references to the EPTC. This amendment
which replaces references lo the EPTC
with the words "Toxicity
Charactenstic” applies to the following
sections of 40 CFR: 2681.4(b)(8){i) not
(A)(B}{C): 261.4(b)(8}, 264.301(e}(1).
265.221(d)(1) and 285.273(a).

In §§ 284.301(e){1) and 285.221(d)(1). in
addition to amending reference 1o the
EPTC, the universe of constituents
remains the same as the EPTC. To
accomplish this, the constituents DOO4-
D017, the EPTC constituents, are
specifically named as those constituents
which would not render the waste
hazardous by the TC.

As discussed below. the Agency will
continue to refine the TC in order to
provide greater acCuracy and
comprehensiveness in identifying
hazardous waste based on the waste's
toxic constituents. However, the Agency
believes that today's rule {ulfills the
statutory mandates under sections
3001(g) and 3001(h).

liL. Respoass o Major Comments and
Analysis of Issues

The Agency received many comments
oo the une 13. 1986 proposed ruls and in
response Lo subsequent notices. The
Agency hus carefully considered all
comments in the preparalion of this final
rule. To {ucilitate the evuluation and
responss Lo commentls, the Agency
grouped the comments into ten
calegunes. The caluguries are as
fullows:

A. Cenersl Approuch

B. Constituents of Concam

C. Chronic Toxicity Reference Lavels
D. Use uf Ceneric DAFs

S Ol (AAPHUNIT-MAK -90-15 1% 14)

K. Apphcation of & Subsu.fuiy Fule und
Transport Mudel

F. The TCLP

G. Tusting snd Recordkyujiing
Requirements

H,sl:ﬂ)llubﬂny 10 Wausiv» Munaged in

uwce Impoundments

1. Ralutionship 1o Other RCRA
Regulations

|- Relationship to Other Kcyulutory
Authorities
In this preamblae. the Agi:ncy provides

summaries of and respunacs Lo major

comments. Reudars are 11y ited to refer

to background documents (Kels. 1. 2, 3,

und 4) lor complete sumniuries and

responses o sil comments

A. General Approoch

1. Expandsd Use of Hazurdous Waste
Characteristics.

Tha TC revisions specificd in today's
rule reline and expand the EPTC. Mos!
commaatars stated that increused
rekizsss ob hassdous wan -
characteristics is & reasonusble approach
to defining hazardous wust.. Some
commaentars siated a preferincs for *he
hazardous waste charucter.atic
mechanism over the altern.ive listing
mechanism for identifying ! . zardous
wasles. They noted tha! the
characteristics are designc. .3 measure
directly the risks that subtitlc C
regulations are meant 1o cuntrol
Angther advantage menticred by
commenters is that hazardous waste
characteristics apply unifurmiy lo all
wastes, regardless of source.

A few commenters, bowu . cr, objected
to the expanded use of haz.rdous waste
characteristics. Some of thuse
commenters questioned the Agency's
authority to devalop the TC. One
commentar asaeriad tha! ~CKA section
3001({h) does not authanze EPA to lake
the action of adding the proposed
organic constituents to the L.st of TC
constituents. Another argucd that the
legislative history of HSW A indicates
that changes in tha leaching procedure
should address tha leaching of taxic
metals only. This commantc: claimed
that the Agency had exceedcd its
statutory mandate by modifying the TC
to include organics.

EPA strongly disagrees with those
commenters who argued that the .
Agency lacks authority to ¢xpand the
TC. Ths Agency's approach to
identifying hazardous wastus through &
sell-ilmplementing characterintics
procedure was well sstablishud in 1004,
when Congress passsd HS\vA. HEWA
nol only conlirmad the validity of EPA’s
approach (¢ tdentifying huzurdous
wastes by charactsristica. but also
directsd the Agency lo expund the scope

F4701.FMT...[18,30]...7-08-B8

of the C. KCRA section s01(h) aisics
vttt the Admituslratur shail
promulgats regulstions under Uus
seclion identfying wdditonal
charactensiics of hazardous wasic.
including messures or indicators of
toxacity.” Thus. the pluin leuguage of the
sluiute suthonzes EPA o broaden e
TC

Other commentars sckoowledged
EPA's authority 0 expend the TC. Lut
offered policy arguments sgains! Lhe wac
of this machanism for \dentifying
hazardous wasles. Mos! commenters
who argued against expanded use of
characteristica favored use of the Liatirg
mechanism instead of un expanded TC.
Some of these commenters noted that
listings do not present the same
technicul problems of precision «nd
sccuracy as the charsctensticy Others
stated Lthat listings are more easily
enforcad sincs they ars not dependent
upon use of s lesching proceduce.
Saslly, some comunenters cluimed that
by expanding the toxucity charactenstic
instead of listing addilooal wastes. EPA
ts ualairly shifting the burden [oc
identifying hazardous wasies colo the
shoulders of the regulated community

The Ageucy muirisins thut the
expanded use of churectenstics. 10
addilion to being consistent with the
statutory mandats. offers advuntages
over listing for idenlifying brosd
categones of clearly hazardous waste.
Establishing & charsctenstc allows the
Agency to identify through one ruic
those wastes which are reasonebly
certain to pose @ threat to human tea.th
and the environment by virtue of 4o
inherent charactenstic without
expending vast Federal resourcas o
study. characterize, and List sumerous
individus! wastestreams Since the
Agency sels regulatory levels hugh
enough to assure that wastes exhibiting
the characteristic ars bazardous. tbe
charactenstic approach does not bnng
wastes into the subtitle C system which
do no! present a substantial preser:t or
polantial hazard 1o human health and
the environmant. By coatrast. a lisurg,
since it applies 10 all wasies that meet
listing description. may capture some
individual wastestreams that do oot
actually pose a threal to human health
and the environment. Generalors may

tition {or delisting if this occurs:

wevsr, the delisting procesa can be
burdensome (o the petitionar and 10
EPA.

The Agency belisves that the
characteriatic approach has the
following advantages. First. it 1s less
burdansome for the regulated
commurmr because the charactenatic
approach limits overinclusiveness.
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Second. reducing Lhe potential of
including wastes that do not, n fact,
present a (hreat conserves harardous
wasle management capacily und
Agency adminstrative and enforcemant
resources {or waste management
activities that warrdnt prionly attentioi,
Finally, if necessary, u charucteristic:
can be adapted quickly to possible
future chunges in science or technology.
such a8 lower quantitation limits.

EPA acknowledges that there are ulso
some advantages in using the listing
mechaniam for identifying huzardous
waustes, particulurly with respect (o case
of implementstion: the Agency thus will
retain the lising approach as an
alternative mechanism {or identifying
hazardous wastes. The Agency
coatinues to believe that both the
characteristic and listing approaches are
valid and useful tools in identifying
hazaidous wastes thal are subject to
sultitie C regulation.

Finaily, the Agency disagrees with
commenters who conlend that
characteristics impose an unfair burden
on the regulated community. Since the
establishment of the hazardous waste
idenufication framework in 1880, EPA
has recognized that the pnmary
resp. asibility for determining whether
wastes exhibit hazardous waste
characteristics rests with generators. In
accordance with this, one of two criteria
for establishing new charactenistica s
that they must be measurable by
standardized and available testing
protocols or reasonably delected by
generators through their knawledge of
the waste (see 40 CFR 261.10). Further.
the regulations do not require testing: a
generator may apply knowledge of the
waste 1o determine if it is haxardoug (40
CFR 28211}

2. Mismanag. ment Scenario

Hazardous waste characleristics are
designed to 1dentify solid wastes that
pose a threat to human health and the
environment when /mproperly managed
{RCRA section 1004(5)). Therefore. in
developing the TC. EPA’s first task was
1o determune how wastes might
plausibly be mismanaged. The
mismanagement scenario that both was
reasonably realistic and presented the
#reslest environmental risks could then
Le chosen us the reusonable worst-case
scenano «nd used us the busis for the
revised charucteristic. Specifically, the
characterislic would be designed to
dently any wustes from which toxic
cunstituents would be likely to pose o
threat to human hewith und the
enviruament vohen manuged in
ateurdance with the selected scenario.
lnothis wuy, EPA ensured that wastus
would be adequately controlled.

S d e HADNIT MAR -Y0O-13.1809)

regurdless of the maenncr . which they
uty uctually munaged.
In the June 13, 1680 proj..>ul. EPA

cons.dered severs! siteri.iivu
misminugemen! scanariu . .r use in the
dot miopma.-t of the TC ruic including
svgicy.led munugsment. - Jisposal
with mu:icipsl solid wusi (Lhe
MIsNUNagen.L. s scenanu « - aluated in
the existing Toxicity Chu:.cteristic). co-
disposal with industnal w.sicin s
landfill subject to subtitle 1)
requirements, and co-disp.oul with

ustriul wuste in & lundi.il subject to
subtitle C requirementa that suffers
some [orm of containment-»yslem
fullurs. The Agency rejecicd the subtitls
C scenario as unsrealistic bcause it is
unlikely that waste gener. urs would
dispose of their wastes in 1ic more
expensive subtitle C lund!..ls unless
required 10 do so. Thus. 11 \vuuid not be
a realistic acenarin )

EPA determined that euch of the
remaining options was a piuusible
mismanagement sCendno since most
wastes are or may be mat.ud in these
types of land disposal fuciiities. The
Agency rejected the segru,.iud
management or “monofill” >.enario on
the grounds that it did not i cpresent @
realistic worst-case practic.. Facilities
dedicated to the managem.:t of only
one waste or the wastes of unly one
generator (i.e. a “monofill"} ure likely to
pose less of a hazard than .cneral
municipal or industrial landiiils because
the design and operation problems for a
monofill are simpler and the uperators
generally have considerabiyv more
information on the propemm of the
wastes that are managed. A 'so.
industrial manofills genc~-1'; 25 oot
genen!e organic acids tha! ruult in an
uggressive leaching mediury. as is the
case for municipal landhlls. Thus.
industriai monofills pose ivss of a
potential hazard than municipal solid
waste (MSW) landfills. EPA aiso
rejected the general (as opposed to
“monofill") industrial landfiil scenario
on similar groundas {i.e.. the generated
leaching medium may not. in some
cases. be as aggressive ai :n a municipal
landfill). The Agency therciore retained
the municipal landfill scenurio as the
reasonable worst-case misinanagement
scenario for the revised TC.

a. Extent to Which Scenurio is
Reasonable. Several communters
challenged the municipal lundfill
scenario, claiming that it is Lused on an
unreasonable assumption ubout the way
in which industrial solid wuxstes are
munsged. These commenturs claimed
that industrial wastes are rurely
disposed in MBW landfllls Uf landfilled
ut all, these wastes ure mu:c likely to be

F4701.FMT...[168.30] .7
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disposed 1n industrial landfiils in
wddition. industrial westes are
frequently munaged 11 waeys other thun
lendfill disposal (¢ g. mcinerativn.
recycling trestment va the lend. or
treatment I surface impoundmentst.
Thus. commenters argued. it i3
inuppropnaute o buse the TC un the
municipal lundfill scensno

EPA fully recognizes that not «li
industrnal wusies ars mansged in MOW
lundfills. Nevertheless. the Agency
continues Lo belisve that Lhe MSW
landfill scenuno is ressonuble because
such lundfills have racditsnoally
sccepled unregulaied industnal wastes.
1t is for Lhis resson the' the MSW
lundfill scenano w-.s ongu ally
established us the busis {or \he EPTC
(see 45 FR 33112 Muy 18. 10680}
Although fewer types of industrial
wastes are being disposed 10 musutipa.
landfills now a3 comszeed o2 I
years ugo, EPA’s informaioa confumas
the continued appropnateness of this
scenano. The “Stute Subttle D
Regulations on Solid Waste Landfilis”
{Ref. 5). and the "Nauonal Survey uf
Solid Waste (Municipel) Landfiii
Facilities” (Ref. 8} indicatle the! moat
slales umpose few restnctions. :f ey . un
the types of nonhazardous wastes
accepled 4! these facililies: moreorer. o
substautial quantity of the wastes
received (typicully five to eight percent;
are industnal wastes. Thus. EPA
conunues to believe that the municipaei
solid waste lundfill scenano repreacnts
the mos! spproprisle reasonable worst-
Case mismanagement sCendno.

Many commenters suggesied thal £EPA
gram exceptions or vanances for waslvs
hial aig 0oi coisposed wila MSYY [n
this way, the TC would apply caly o
those wastes that are actually manaycd
in accordance with the underlying
mismanagement scenano. The
commenters noted that EPA could
separalely develop alternative
characteristics for wastes managed In
othar wuys to ensure adequate
protection of human bealth and the
environment.

Aflter careful consideration, EPA has
decided not 1o adopt this suggestion for
various reasons. Applying the TC only
to wastes actually managed as
suggested in the mismanagement
scenario would involve the creation of
management-based approach ta
identifying hazardous wastes. EPA’s
current approach to establishing
characteristics which idenufy certain
v/aates as hazardous is not contingent
upon the way individual wastes are
aclually managed. Rather. consistent
with the RCRA Section 1004(5)
definition of hazsrdous waste. EPA s
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iWdenufying wastys " thel may posy
4 substanhal present or potential hazurd
to human hedlth and the environment
when improperly ' manuged”
{emphasis added).

EPA has considered the possibility of
developing mansgement-based
charactensncs, te.. different
charactenstics for catugories of waste
depending on how they are lypically
managed. However, the Agency believes
that such an approach would present a
number of difficulties. For instance, a
management-based approach to
hazardous waste 1denufication could
substantially complicate effective
implementation of the RCRA
regulations. ln particular, it is not
always possible to determine—at the
point of generation. during transport, or
even as a waste enters a treatment,
storage. or disposal facility—how a
solid waste will ultimately be managed.
EPA believes that the most effective and
appropnate approach is to identify
hazardous waste characteristics. not
according to the ways tn which
individual wastes are managed. but by
identifying properties of wastes that
would pose a threat to human health
and the environment i improperly
managed. The Agency maintains that
co-disposal with MSW is a
mismanagement scenario that is
rcusonably realistic for most industrial
soiid wastes.

Anather group of commenters
sugzested th=t EPA exempt broad
classes of wastes that. because of their
volume or physical properties, cannot
reas nably be placed in a municipal
landfill. Commenters specifically
mentioned wastewalers. mining wasles,
and municipal waste combustion ash.
They noted that separate charactenstics
could be developed for each class of
wastes that is excluded from the TC,
based on the most appropnate
mismandgement scenario for eack
ndividual category of wast=.

After careful considerution of these
comments, the Agency agreed that one
category of wastes, waslewalers. might
warrant special consideration based on
the fact that the mismanagement
8Cenano may not be reasonably
applicable. Thus. EPA published a
Supplemental Notice of Praposad .
Rulemuking on May 18, 1987 (52 FR
18583}, which asked for comment on the
development of separute regulatory
levels for wastewaters. EPA received
cunwmiderable infurmation in response to
this nutice, und reviewed sdditional
infurmation on management of
wastewulers 1o surfacd impoundmaents.
After analywis of the waste management
Hechniques. sttenuative mechanisms,

S oo lrre ALK 2T MAK-HO-19 18 1)

and hydrugeologic processes that . .
constituent trenaport from surfuce
impoundments. the Agencyconciui
that the DAFs for nondegrading
constituents manuged In surfuce
impoundments wers similar o thuse tur
the same consiltuents managed in
landfills. Thus, for today's rule, the
Agency delermined Lhat there is nu
technical busis [or setting separate
regulutory levels for wastewaters. '11.is
issue is discussed in more detail in
subsection C. and further in sections
IILE (Application of @ Subsurface Faiv
and Transport Model) and UULH
(Applicability to Wastes Managed :n
Surface Impoundments).

The Agency also does nol agree th.|
the mismanagement scenario is
unreasonable for either non-exemp!t
muneral processing wastes or municiyul
combustion ash. Although large voluine
wastes from the extraction,
beneficiation and processing of ores und
miLerais dre currently exempt from
subtitle C regulation and will not be
affected by the TC rule, small volum.
mineral processing wastes which ma,
be subject to sublitie C regulation {sc.
54 FR 38592) can plausibly be dispos.
in municipul landfills. Municipal was ¢
combustion ash can also be disposec in
municipal landfills: in {act, the Agency
estimates thal only about 30 percent .f
municipal waste combustion facilities
utilize ash monofills, and rely

principally oo municipal lndfll fa- ok
disposal. Issues related to the regulat.o
of municipal waste combustion ash uiv

discussed further in section ULLS.

b. Worst-Case Scenario Selection. A
few commenters agreed with EPA thy!
the municipal landfill scenario is
reasonable. bul they claimed that the
scenario does not represeat a
reasonable worst case. Most of these
commenters asserted that co-disposui in
a subtitle D industrial landfill poses
more of a threat to human health and
the environment than disposal in an
MSW landfill. They pointed out. for
example, that the regulatory standards
for sublitle D industrial waste landfills
are generally no more stringent than
those for municipal lundfills. The
commenters further claimed that the

SRt

leaching-medis in industrial tandfilx ére

trequently more aggressive than those in
municipal landfills, especially when
acids. bases, and solvents are present.
Finully, the commenters noted that
wastes placed in industrici landfills are
not diluted with domestic wastes, as
they wre in 4 municipal landfill. The
commentsrs concluded thal bacause the
TC proposal was based on a scenario
tha! was less than worst-case, it would

F4701 FMT...[16,30]...7-06-88

not sdequately protect human heaith
«nd the snvirvoment.

" Tha Agency Deiisves that the leacung
madia in & sublitle D municipal Lundfili
is lypically more uggressive than
lsaching madia generuted in industnal
landfills dus to the formation of scids
during decomposition of pulrescible
wesies. “Slats Subtitle D Regulstions on
Solid Wasis Landfills” (Rel. 5} shows
that putrescible wastes are accepted &l
most subtitle D municipal landfills.
while “Summary of Dati on [odustnal
Noa-Hazardous Waste Disposal
Practices™ (Ref 7) shows solvenis, scids.
und bases (which can also increase the
aggressiveness of leachale) are
generally not disposed of in subutle D
industrial landfills. The potenual for the
{ormalion of scids from decomposition
of putrescibles 1a a subtitle D municipal
landfill is greater than the potental of
acids. bases. or solvents being present
in & subtitle D industrial landfill,
therefore supportiing the municipal
landfill scenano as 4 reasonable worst-
case.

EPA acknowledges that. in certuin
circumstances. indusinal wasies may
pose more of a threat wher placed in a
subtitle D industrial landfill than when
placed in a subtitle D municipal landfill
However, EPA believes that this
situation will only occur in cortain
circumstances and thus represents a
worst case rather than a reasonable
wnret ~nas Bhoyld the vccLTeuce 0f
this situation increase in frequency. the
Agency will reconsider its approaca for
regulating these wastes in the future.

c. Extent to Which the
Mismanagement Scenario for Wastes
Managed in Surface [mpoundments is
Appropriate. In the May 18, 1887 aolice,
the Agency staied that it 1s considenng
develioping a separate mismanagement
scenano applicable to wastes that are
managed in unlined surface
impoundments. Developing a surface
impoundment scenario. in additioa to
the landfill scenario, would mean that
the TC would bave two different sets of
regulatory levels. Waste generators
would first have 10 determine which
scenario is appropriate and then would
be responsible for evaluating whether
their wastia excesded the applicable
regulatory levels.

In ths notice, the Agency requested
commants on the appropriale criteria to
be used in determining whether the
charactenstic should apply to a
particular waste. The Nolice suggested
three posesible approaches:

1. The "managemant-based™ approach.
which would apply only \o those wasies
actuaily managed in impoundmaents
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2. The "physical property-based” appruach,
which wauld upply W0 thuse wastes having «
cettain physical pruperty indicating 'hat they
are Likely to be munaged in surface
'mpoundments (¢.g.. percent solids luss thun 3
percent}; und

3. The "deflinition-based” upproach, which
would upply lo those dischurged wustewuiers
thal dre subject to regulation under either
section 402 or section 307{b} of the Clean
Water Acl.

Commenters from various industries
generally supported a separale
mismanagement scenario becauss they
do not believe that the landfill
mismanagemen! acansric g agpiaplate
for aqueous wastes managed in surface
impoundments. Most of these
commenters requested that EPA adopt
either the management-based approach
ar the definilion-based approach.

Other commenters, however, opposed
a separale mismanagement scenario for
wastes managed in surface
impoundments. These commenters
contended that the surface
impoundment mismanagement scenario
would not be a reasonable worst-case
scenario, particularly if the scenario
modeled biodegradation, because
significant biodes,. . iation does not
occur in all impow..dments. In addition,
the commenters stated that if the
development of a surface impoundment
nismanagement scenario resulls in two
sets of regulatory levels, requirements
for storage. handling, and transportation
of 8 waste would be based on the
management practice that the generator
assumes or expects will actually occur.
These commenters were opposed (o this
result and noted that wastes may not
always be ultimately disposed in the
manner orginally intended by the
generator.

Alter receiving these comments, the
Agency decided to revisit the issue of
whether or not a separate
mismanagement scenario is necessary
for surface impoundments due to
inappropnately low regulatory levels.
As descnibed in section ILE2 the
Agency believes that evaluation of the
physical phenomena that affect dilution/
attenuation factors (DAFs) indicates
that the DAFs generated [or landfills are
similar. if not greater than, DAFs for
surface impoundments (Le., the
regulatory levels for surface
impoundments would be equal to or
maore stringent then those for landfills).
To confirm this conclusion, EPA then
investigaled whether resulls from
modeling a surfuce impoundment
scenano would in fuct be significantly
different frum modeling « landfill
scenario. As described later in this
preamble, for nondegrading
runshituents, EPA caleulated the 85th

S e
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and 90th percentile DA<~ .. .undlills
{which ranged from 134 10 7} und the
88th und 90th percentile DAl s for
surfuce impoundments {w!. .| rungsd
from 111 to 51). The surfucc
impoundment results werc uistained by
using the updated model (Ei’'ACML) for
the lundfill scenario with lc.Lhate
generulion und environmeniul
puramaeters (e.g.. well distui.cuu, facility
ureds) derived from susfuce
impoundment data.

As a result of this analys.>. EPA is
confident that the results {rum modeling
of the landfill mismanage= 11 scanariv
are ulso appropriate for wuuies
managed in surface impounuments {Le..
the DAFs are of the same order of
magnitude). The Agency therefore does
not plan to develop a separate surface
unpoundment mismanagemcni scenario
at this time. Since the modciing results
indicate that the dilution/at:cnuation
factors for non- and minimully
degrading constituents are .!i on the
order of 100, the Agency hu» concluded
that a single value of 100 is un
sppropriate choics {or use 1.
establishing the regulatory | vela for all
of the constituents address.d in today's
rule. (See section LLE. of this preamble
for an additional explanation <[ EPA’s
modeling efforts and choic. uf DAFs.)

3. Targeted Risks

Several commenters arguud that, even
if the co-disposal mismanacment
scenario was appropniate. EPA
improperly focused on a few sclected
risks from this scenario. Specifically,
they claimed that the Agency restricted
its considerstion 10 human t.cslth risks
resulting from ground water
contamination. A number of
cummenters stated that the Agency
should consider additional routes of
human exposure, such as o
volatilization, surface runofi. and direct
contacl. One commenter quustioned
why PPA was =2 aemnlaviiy thasama
multimedia risk and exposure models
that were originally proposcd {or use in
the land disposal restrictions program
(see 51 FR 1802, January 14. 1588).

A foew commenters further suggested
that EPA take environmental risks (e.g..
aquatic toxicity) into account. rather

concentrating exclusively on
human heaith risks. They noted that
RCRA section 3001(g). on which the TC
ruls is based. directs EPA (0 makae
changes in the EPTC a0 that it
“wccurately predicts the leaching
potuniial of wastes which puse a threat
to human heaith and the environment
when mismanaged” (emphuasis added).

EPA acknowledges that the
characteristic bcm.ﬁ promulgated today
focuses on human health risks from
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ground water Lontamination. Howeves
the Agency does not believe that ¢
single churectensuc is cupable of
Idenufying ull wusles Lhat present «
threst Lo human heuith «nd the
senvironment. The present TC revisions
are oaly the first step 0 « long-term
siralegy Lo refine und expand the
hazardous wuste identificalion prograi.
Fulure chaructenslics may address
hazards other than human heaith naks
resulting {rom ground water
coataminaticn. EPA coaunues to
believe. however. that ground weéler
contaminalion. as @ roule of buman
exposure. is & prionty concerm

4. Accuracy

Several commenters assertied thal the
proposed TC revisioas failed to (ulfill
the statulory mandate to improve Lhe
“accuracy” of the charactenstic «s 4
predictor of the leaching potential of
solid wastes. Specifically, these
commenters argued that. even f EPA
selected the proper mismanagement
scenario, the Agency failed Wo mode} the
targeied risks in a reasocable or
sppropriate manner. (Many of the
commenters addressing this 1ssue «lso
(ocused on the accuracy of individual
elements of the characterisuc. such as
the TCLP. the subsurface fate und
transport model, or the chronic toxicity
reflerence levels. These specific coocerns
are considered in sections LB through
LILF of today's preamble.)

A number of the commenters on the
issue of accuracy concentrated on the
interrelationship between the vanous
elements of the TC. These commenters
pointed out that EPA had employed
conservative assumplions at each step
in the development of the revised
characteristic. They argued that even f
these assumptions were reasondble 1n
isolation, they would notbe reas>.. 1
in combination. According to thcse
commenters, the effert of comun—nding
multiple conservative ¢ ..umpliaas
would be a charactenstc thai ic
unreasonsably conservative, thereby
resulting In costly overregulation.

Other commentars maintained the
opposite position and stated that EPA
had employed non-conservative
assumplions for many slaments of the
characteristic. These commenters
believe that these assumptions result in
a characteristic that is not conservative
enough and. thus, not sufficiently
protective of human health and the
environment.

The Agency disagrees with
commentsrs’ assertions that the
elements of the TC are either to
conservative or not conservalive
enough. The TC. in particular the iate
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and tranaport model used to establish
the dilution/attenuation factors (DAFs).
requires the selection of numerical
values for muny puramelers. Ruther
than selecting values for each purumeter
bdsed upon isolated judgments as to
whal constitutes a "reasonable warst
case” value, the Agency used the [ull
range and distnbution of values for «ll
parumeters for which such duta was
avaulable. By implementing these dats
sels thruugh a monte cariv simulation.
the model output! (i.e.. the (requency
distnbution of DAFs) is as realistic as
possible and spans the range ot all
possible outcomes rather than
representing only the “best case,”
“reasonable worst-case.” stc. That is.
the model output represents all cases.
arrayed according to their [requency of
occurrence, and does not reflect any
qualitative judgement as 10 what
conslitutes a “reasonable worst case” or
any other “case.” Accordingly, the
determination as to which DAF value
represenls any particular “case” is
solely dependent upon the selection of
the cumulative {requency level. The
Agency's selection of the cumulative
frequency level is discussed in section
IHLE4.d.

EPA does agree with commenters who
recommended that the originally
proposed subsurface fate and transport
mode! could be revised to more
realistically represent land dis
seltings. Accordingly, EPA has modified
the onginal model (EPASMOD) and has
collected and incorporated new data
into the model These modifications and
data are descnibed in greater detail
below (sectioa LULE). The reader is
referred to the Response-to-Comments
Background Document for the
Subsurface Fate and Transport Module
{Ref. 1L which presents in detail esch of
the technical issues raised by public
comments on the model and the
Agency’s responses to these issues. EPA
believes that with these changes. the
final TC rule represents a reasonable
approach to the identification of
hazardous wastes.

S. Salvent Override

In the June 13, 1886 TC proposal, the
Agency discussed the possibility of
incorporsting » solvenlt “override”
criterwon into the TC becuause the
presence of large umounts of solvents in
4 wusle May result 1n leachute from the
waste mobilizing huzurdous constituents
from co-disposed nonhazordous wasle.
The Agency considered setting
regulatury fevels for solvents bused on
the total concentration of sulvent found

v the TCLP eatryct, | B
SMuny commuenters cluimed that
foboszatiun of tuxicants in municipal
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lendfills by industrial solvents .
improbuable. Commanters aryu: U (hat
therv are no dutu to support th
hypothesis thut industrial solv. s
would ulter the solubllity of hu:urdous
constituents in municipal wes!.. These
commenters usserted that, at lcvels
below thelr solubility in water orgunic
soivents exart very little influcncye on
the solubility of other orgunics Civen
the low concentralions of solvgnt
wusies permittad for land disp.sul, the
commaenters coniended that there is
little probability that mobilizatiun will
occur. Commenters emphasized that. in
general, subtitle D landfills do not
accept organic solvents or liqu.ds. Most
industrial solvents already arc l:sted
hazardous wastes under 40 CFK 261.32
and 261.33 and will be manag.u in
subtile C hazardous waste (scilities.
Also, commeniers contended that the
contribution that industrial solvents will
have on the solven! power of . solid-
waste-landfil] leachate is smuil
compared (o the coatribution {:om
solvents in household and sm.ll
quantity generator waste.

Other commenters, however.
expressed their support for El'A's
proposal lo characterize a wauslc by its
ability to leach hazardous conslitusnts
from co-disposed wastes. They urged
that a method be devised to mon:tor the
influence that solvents have i the
solubility of other waste cons!ituents.
One commenter sugyested that the TCLP
leachate could be tested for its ability to
dissolve hazardous waste.

After careful consideration uf the
comments on this issue. EPA hus
decided not o include a solvent
override in today's revision of the TC.
EPA is not convinced by comnienters
who stated conclusively that
mubiilzation of toxicants in Hiuniuipel
landfills by industrial solvents s
improbable. EPA also is nol convinced
that the solvent contribution of
industrial wastes at municips) lundfills
is small compared to that of household
waste and small quantity gencrutor
wuste. Moreover. the comparison to
household waste and small quantity
generalor waste is not relevani to the
issue of whether industrial wusles
shou'd be regulated based o1 solvent
properties. However. the Agency does
agree that there is insufficient duta
concerning the degree to which
industrial solvents would mobilize other
huzardous constituents and the amount
of solvent wastes that are actuully land
disposed. Glven this lack of dula, u
solvent override has not been ncluded
in.todey’s rule. Howaver. 4=, > crids-
muy be considered in future rulemakings
il information becomes availuble that
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indicutss u churartenstic based on
solvant propertics is warranted.

Ons commenter claimed thel RCRA
does not authorize the Lnposition of
resuictions based on Woxicity simply
because s substunce cen mobilize other
constituents. The commentes ssseried
that the uuthonty may reside elsewbere
in RCRA. but in thut case. & separste
rulemaking oot involving the TC. sbould

EPA does not sagree. RCRA clearly
suthorizes EPA (o regulsle s waslr 43
hazardous oo the bastis of its abulity to
mobilizs other constituents. Furthes.
regulatiug s waste 83 hazardous baseu
oa ils sbility 1o mobilize other
conslituents could be appropriately
achigved through the charactensuc
mechanism A solid waste s defined «3
hazardous (f its “pk;sical” or
“chemical” churactenstics “may pose a
substantial present or potenual hazard
o buman heaith or the envronment
when improperly rested. stored.
transporied, disposed of. or otherwise
managed” (RCRA section 1004({5)). The
capacity 1o mobilize Loxic constituents
falls within the definition of a physica)
or chemical chaructenisuic of a wuste
which may pose a substanual
epviroamental or health hazard Thus.
EPA may incorporate this approach into
its characteristic waste idenuficauco
scheme in the future.

Relaled to the issue of solubilization.
apother commenter asserted that if a
chemical's capacity [or mobuization (s
considered. treatment implemented to
prevent mobilization (e.g. stabilization.
containment, and chemical conversion)
should be given equal consideration

The TCLP does consider
immobilization in the context of the co-
disposal mismanagement scenano. The
TuLr was developed w0 simulate
leaching in a municipal landfill.
addressing the degree of mobility (or.
conversely, imncbility) of both arganic
and inorganic compounds. Wastes that
have been treated to prevent
mobilization are less likely to leach
loxic constituents. Such wastes may
cease to exhibit the TC and would
therefore no longer be considered
hazardous wastes. Thus. the TCLP
already accounts for immobilization of
toxic constituents in a waste. However,
if wastes that have been treated to
prevent mobilization fail the TC. EPA
belisves that the wastes in question
should be managed us hazardous
wastes.

8. Constituents of Concern

Az noted shove, tho proposed TC nule
identifled 52 constituents that. \f present
at specified levels in @ waste extract.

Federal Registar / Vol. 55. Nou. 61 / Thursduy. Mar!: 20, 1990 / Rules snd Regulations
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waould render the waste “huzurdous”
under RCRA subtitle C. Fourteen of the
constituents were already encompussed
by the existing EPTC. The selection of
the remuining 38 constiluents was based
on the availability of adequate and
verified data necessary for establishing
{1) a chronic toxicily reference level und
{2} a constituent-specific DAF. Thus. the
Agency focused on those conslituents
for which there existed & promulgated or
proposed Maximum Cor‘aminant Level
(MCL). a Reference Dose (RID). or a
Risk-Specific Dose [KSU), and for which
there were suflicient data on
environmental fate and transport
processes to support modeling of a
constituent-specific DAF. The June 13.
1988 proposal also announced EPA’s
intention to expand the list of TC
constituents as additional data became
avatlable.

1. Final List of Constituents

The Agency is [inalizing the
regulatory levels for 25 of the proposed
organic constituents (see Table B~1) that
do not readily hydrolyze and for which a
steady-state subsurface fate and
transport model is azpropriate. EPA
may promulgate 0. repropose {as
warranted) regulatory levels for the
other organic constituents at a future
date.

TABLE B-1.—UST OF ORGANIC CONSTITU-
ENTS INCLUDED IN THE EXPANDED TC
RULE

Berzene . _ . Hexachioro-1.3-
butackens
Carbon etrachionds ... Mexachiorobenzene
Chiordane . Hexachiorosthane
Chiorobwnzene._______ Methyl sthyl ketone
Ciorotorm_____________ Narcberzens
mCresol . Pentachioraghendl
oCiescs . Pynone
pCresol . Tetrachioroshiens
1,4-Ociorotenzens .. ... Tnchiorosthyiene
| 20crbe0ethane . ... 24,5 TnchiCiogs anc
1.1-Oxchiorostiwiens . 2.4.,8-Tnchiorophenol
2.4-Orsrotoiuene ___.._.. Vil chionde
HEDWCNIOr (and s

Prycir Qaace ).

Conslituents with regulatory levels
established under the EPTC will
conlinue to be regulated at previously
established levels, but will require

application of ths new TCLP instead of
the EP.

2 Toxicants Versus Indicator
Purumsters

A few commenters recommended that
EP2 sbundon its current focus on
incividuasl toxicants end rely instead on
such indicalor parumeters as tola)
orgenic carbon or tots! organic
hulogens. The commenters urgusd that

uffective scope of the rui. . .1 reduce
the burdens sssoctated .11 ..aking
huzurdous wuste deterni......uns.

The Agency does not Lu.icvu it would
be appropriate 10 use inu....1urs 48 part

of the TC. [ndicators genur.ily are used
us screening levels or to > Lriorities for
further investigations. Tt:vy Gu not
achieve ufficient specificii. fur the
regulatory purposes of the | 'C. For
instance. the lwo indicators suggesled
by the commenters do nut . uny way

_ reflect differences in tox: .y:» among

drganic constituents. Consuyuently, use
of these indicators could Ic.d to both
nonhazardous wastes reyisivring 8s
hazardous and wastes thu! ure clearly
hazardous registering as nunhazardous.

3. Method for Selecting Cunsiituents

Several commenters quustioned the
manner in which EPA selected toxicants
for inclusion in the TC prupusdl. Some
of these commenters charged that the
Agency's choice of toxicants was
entirely arbitrary. Others Liuimed that
EPA had based its selectiuris solely on
the availability of toxicoluyic and
bydrogealogic data. withou! considering
the magnitude of the huz.rils presented
by the coastiluents.

The commenters, in gencrul.
encouraged EPA 1o develup specific
procedures and critena fur deciding
which constituents should Le included
in the TC. A few commenters offered
particular suggestions for the types of
factors that might be considered in
evaluating toxicants. The r:commended
factors included (1) the monility and
persistence of the constitucnis, (2) the
frequency with which particular
constituents have been {cund in
industrial wastes or leachates from such
wasles, and (3) the extent to which
various constituents havc bicen detected
in ground water supplies it
concentrations capable ui )osing &
threat to human health anc e i
environment
| EPA believes that its mehod for
selecting TC coastituents 11 both
rauonal and consistent with the
statulory mandate. While selection of
constituents in today's rule is in part
based on available toxicological data. it
should be noted that both the (ate and
transport of constituents and the
magnitude of hazards posed were also
given consideration. The toxicants for
which regulatory levels arc being
promulgated today are persistent and
can represent a substantiul threat to
human health and the environment.
Because of the lack of reliuble data on
the frequency with whi..h certain toxic
pollulants are found in leuchates or
ground water. an approuch relying on

such o0 approuch would broudan the .___ _ such information would - 3! s=cvids a=

S UHHUUKLIT-MAR-90-15:18:27)
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sccurdte and valid Lasis for selectin g
constituents. Further. where date G
exist concerning the frequency al whicn
certuin consutuents are found in the
enviroament, sccompenying infurnutun
about risk posed in the envirunment 1»
olten sbsent.

Although the Agency proposed lescis
only for toxicunts for which 11 has
adequute und venfied datas. generail,
these dsta ure uvaluble because these
loxicants do represent 4 subslanlial
thrast 10 human health and the
environment. The Ageacy will consider
sdding constituents us sdditionsl
toxicological dula und other supporing
dals become available: 1o making such
decisions. the Agency will consider the
factors idenlified by the commenlers.
Until such data are avaiable, there s n-
technical basis 10 determune «f what
level a waste is hazardous under the TC.

A number of commenters argued that
EPA was needlessly “cluttenng” the
characterisuc with low-prnonty
constituents that are esther nof bewng
produced in the United States or are
primanly found in wastes that are
already subject to regulation.

The Agency does not agree the! «
substance no longer manufactured un the
U.S. will not pose a threat from wasie
disposal. Some such substances may be
contained in products imported 1nto Lhe
US. Also. wastes generatled dunng
cieanup at Superfund sites or RCRA
corrective action sites may exhubit the
TC due (o the presence of these
constituents in wastes disposed at some
time 1n the past. Further, the
conslituents could be manufactured
again in the future.

Several of the toxicants listed in
today's rule also appear among the list
of discarded commercial chemical
products. off-specification products. and
container and spill residues. as listed in
+ CFR 2681.33. A gruup of commenters
argued that it would be redundant to
establish regulatory levels far these
toxicants because they are already
regulated as listed hazarious wastes.
Similarly, several commenters argued
that some other lisied wastes are
regulated as hazardous wastes pnmarily
becauss thsy conlain constituents that
will be regulated under the new TC.

EPA does not agrve that settirg levels
for the selected toxicants would be
redundant. While it is true that many of
the newly designated TC constituents
are constiluents in wastes that are
specifically listed as RCRA hazardous
wastes, the current listings 3o not cover
all of the wastestreama that may contain
the TC constituants. For example. the
commercial chemical product listings in

AN FATD 289 20 ww

4C CFR 281,22 primnily encompauss
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unused products and off-specification
vatiants of products that ure generically
wdentified using the nume of 4 single
toxic constituent: however, the listings
would not cover other waslestreams
containing the same constituent. The
listings in 40 CFR 281.32 specify only a
limited number of wastestreams that
contain TC constituents. As another
example, the spent solvent listings in 40
CFR 261.31 cover only those solvents
that are used for their “solvent”
properties (i.e.. 10 solubilize or mobilize
other conslituenis). The curreni iistngs
do not encompasa process wastes where
solvent constituents are used as
reactants or ingredients in the
formulation of commercial chemical
products. The Agency has previously
stated that it is expanding the TC to
bring these wastestreams into the
hazardous wasle management system
{see 50 FR 53317, December 31, 1985).
Thus, the Agency is appropriately
promulgating TC regulatary levels for
some constituents that have been used
as the basis for listings.

One commenter argued that EPA's
approach in selecting TC constituents
was (oo restriclive, ensuring thal many
toxic constituents may never be
regulated. Th= commenter emphasized
that reliance an MCLs, R{Ds. and RSD.
does nol provide a comprehensive list of
constituents for which reliable
toxicological data exist. In addition. the
commenter noted thal reliance on
human health data does not necessarily
address hazards to the environment.

EPA disagrees with the commenter's
first point Reliance on MCLa, R{Ds, and
RSDs uses the most sound toxicologic
data base available lo the Agency. At
present. there are more than 385
constituents with venified toxicity levels
available for EPA use. In regard to the
seccnd point, the Agency recognizes
that factors other than human health
effects are also important to the overall
protection of the environment, but
pcinis out that the purpose of this
characteristic is to identify wasltes that
pose hazards to human health via a
ground water contamination route. In
regard to the other factors, the Agency is
supporung 4 research effort focusing on
the determination of action levels for
ecologica! effects und evaluating
approprusie exposure ussessment tools.
When sufficient information concerning
these ecologicul risks is available, the
Agency will compare the ecological-risk-
Lased levels 10 the TC regulatory levels
to determine whether further revisions

to thewe levels, based on scolagica! risk,
uft Necessdry.

S AL OISUUN2T-MAR -S0-15 18.32)

4. Specific Qrgunic Conatiiuonte

Mauny commeniers exp: . 226d concern
over several of the speciii.. urganic
constituents that EPA prupused to
include in the TC. The cuuiinunts
{ocusing on specific toxic.i:v dre
discussed below.

a. Vinyl Chloride. A {ew cummenters
abjected to the inclusion of vinyl
chloride in the TC. They sugyested that
the constituent is already sduequately
regulated under the Clean Air Act. the
Safe Drinking Water Act. thy Taxic .

“Substances Conlrol Act, und the Pood.

Drug and Cosmetic Act (fur [ood
contact applications).

The commentars are corruct In stating
that vinyl chloride and polyvinyl
chloride are already regulutcd under
other environmental health «nd safety
statutes. However. none of these ather
regulatory suthorities addruss the
specific problem of ensuring against
reieases of vinyl chloride cuused by the
impre yer management of solid wasles
containing this coastituent. Mos!
importantly, none of the authonties
directly protect ground waicr supplies
from vinyl chloride contamination
Because vinyl chloride is known to be
toxic ta humans and has becn detected
in ground water supplies, E1°A believes
that regulating the constitucnt under
RCRA will add significanily 10 the
protection of human health und the
environmenl An analysis corpleted as
part of the Regulatory Impact Analysis
(Ref. 8) of this regulation indicales that
large quantities of wastes currently not
regulated as huxardous contain
concentrations of viny! chloride above
the regulatory levels. Thercicre, the
Agency believes that RCRA :egulation
under the TC is an importan! expansion
of the overall regulatory coverage of this
constituent which poses 4 threat to
human health and the enviroiment.

b Bisf2chlopostbs J) i~ Qna
commenter questioned whether
incorporating bis(2-chloroethyl) etuer
into the TC is appropriate, since only an
extremely limited quantity of the
constituent could potentially be released
into the savironmant. The commenter
noted that the constituent is used almost
exciusively as an intermediute in the
production of ionene polyme:s.
Moreover, it is handled primarily by »
single {acility, which either rccycles the
material or destroys it by
biodegradation prior to disch.uge under
a National Pollutant Discharyu
Elimination System (NPDES) permit.

The Agency ls not pronuig.iting
standards for bis(2-chloroethyvl] ether
today. As discussed in section [1L.R2.8.7,
bis(2-chloroethyl ether} (s uxpected lo
hydrolyze significantly durjng transpart.

-
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EPA does not have sufficient data to
wddress the formation and toxicity of
hydrolysis products. Thus. the Agency
gxpects 10 sddress spproprale
regulstory action for this constitucnt.
along with the other bydrolyzing
constituents, tn & futwe Federal Regisler
nolice.

¢. Toxaphens. One commenter
questioned the need Lo include
toxaphene (n the list of TC analytes. The

commenter argued that toxuphene has
nnt heen peoduced s the Uniiad Stales
for several years and \hat generators
should not be required 1o lest thev
wastes {or “'phuniom”™ constituents that
are unlikely Lo be preseal

EPA recognizes that toxaphene is no
longer produced domestically. Howeser.
because previously generated toxaphene
wustes are sull being managed in
lreatment, siorage. and disposal
{acilities thery is stul] & polenual threat
to buman health and the environment
from improper management of wastes
conlaining this constituent. Thus. wastes
containing toxaphene above th.e
regulatory level should be managed «s
hazardous wastes.

Morceover, 1oxaphene has beeo
regulated as an EP constituent sunce
1980 and loday's rule retains the exusung
regulatory level. Thus, today’s rule docs
nol alter any regulalory requirements
with respect (o toxaphene. The Agency
does not believe thal maintaining
loxaphene as a TC constituent is
unnecessarily burdensome 10 the
regulated community. The final TC rule
does not require solid wasle generalors
Lo test their wasles. Instead. generators
may conlinue (0 determune whether theur
wastes exhibit the hazardous waste
characteristics by relying oa their
knowledge of the matenals and
processes that they employ (see 40 CFR
282 11(c){2)). Accordipaly gonmesiass
who have reason to believe that thetr
wasies contain no loxapbens are not
specifically required 1o test for that
constituent.

d. Phenol. One commanter urged EPA
to delete phenol from the list of TC
constituents of concern because phenol
biodegrades under both aerobic and
anaercbic conditions.

The Agency is not including phenol in
today's rule because the steady-state
assumplion used in the model to
calculate DAFs in this final rule may not
be appropriate {or phenol. The Agency
will promulgate a TC regulatory level for
phenol at a later date.

The 1asue of biodegradation is
discussed in section Il E2a9 as i
partains to phenol and ather
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e. Pentachlvrophenol. The Agency is
considering revisions 10 the regulatory
level for pentachlorophenol (PCP)
because new health dala indicate that
PCP 11 more toxic than originally
dssumed. Two studies of different
graudes of PCP muterial were conducted
by the National Toxicology Program,
and the new data indicate that PCP is
carcinogenic in male and (emale mice
under the conditions of the bicassay.
These studies were used to support the
proposal to list additional wastes {rom
the wood preserving industry ($3 FR
53282, December 30, 1988).

The Agency is today finalizing the
higher regulatory level for PCP although
the Agency expects thal the regulatory
level will decrease in the future. EPA
has determined that it is more prudent
to effect control at a higher level during
the pericd necessary to take comment

on the appropriateness of modifying the
TC level.

5. Specific lnorganic Constituenta

As noted earlier, EPA did nol propose
to add any new inorganic TC
conslituents in the June 13, 1968
proposal. Nevertheless, the Agency
received a large number of comments
addressing the eight metallic species
that were already covered by the EPTC.
The Agency also received many
comments on the possibility of
proposing TC regulatory levels for nickel
and thallium {mentioned in the june 13
proposal). The principal comments are
discussed below.

. Silver. A number of commenters
urged EPA to delete silver from the list
of TC constituents of concern. They
pointed out that a variety of studies
have demonstrated that the chief effect
of silver on humans is argyria. @ blue-
gray discoloration of the skin and
intemal organs. The commenters also
stated that argyna is generally
considered a cosmetic effect. rather than
a heaith effect. because it does not
impair the functioning of the body.
While the commenters acknowledged
that free silver ions may be toxic to
aquutic life. they claimed that such jons
are rarely discharged into the
environment Moreover, they argued
thut even if such ions were dischurged.
they would quickly be converted into
insoluble salts, such s chlorides. )
sulfides. and phosphates. Finaliy, the
commenters ysserted that deleting silver
frum the TC List would be consistent
with cu: rent EPA poiicy. They pointed
vut tha: uwe Agency has not proposed o
Recommended Maximum Contumingnt
Level (RMCL) fur milverin drinking
waler. un the yrounds thut wilver does
fot cause gdverse health effects.

N il
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EPA ucknowludges that ui +MCL
(now referred 1o as # Maxiniu::
Coniwsminant Lavel Goul. or MiZLG) hus
not been propoud for suver Licause the

,)' kncwn edverss oo oo
axponun to silver is urgynua 1luwaver,
the Agency has spec.fically rc ucsled
comments on whether it is appupriate
1o consider argyris a cosmelic vifect as
opposed 10 & health effect {por 0 FR
40079, November 13, 1985}). EFA Lellaves
it would be inappropriste to rcinove
silver from the list of TC consiituents
until this issue is resolved. If EL1°A
determines. within the scope u! the Safe
Drinking Water Act rulemaking. Lhat
silver does not pose a thres! (v human
health and the enviroameat. th: Agency
will consider proposing the duiction of
silver from the list of TC constituents.

b. Chromium. Several commenlers
objected 1o the inclusion of totul
chromium as a TC constituent of
concern. They argued that only
haxavalent chromium{Cr{Vi7, hus Deen
demonstrsted 1o pose a threal 1o human
health and the eaviroament. Although
they acknowledged that trivale 1
chromium (Cr{lll)) can be ox:1dized to
hexavalent chromium under certain
conditions. they contend that such
conversion is unlikely to occur in ground
walter environments. The commenters,
in fact, claimed that iron-bearing soils
are likely 1o effect the opposiie
transformation. from Cr{V1) to C:{1l).
Finally, they stated that even i the
oxidation reaction did occur. the
resulting Cr{V]) concentration: would
be so low as not lo present u ».;nificant
danger to human health and the
environment.

EPA coatinues to believe thut total
chromium concentrations should be
considered in determining wnether solid
wastes qualify as charactenstc
hazardous wastes. The Agency has long
been aware of the fact that tnvaulent
chromium is less toxic than hexavalent
chromjum. Nevertheless, the Agency
also has been concerned that trivalent
chromium could be coaverted 1o the
hexavalent form under certain plausible
mismanagement conditions. [t is for this
reason as well as the fact that the
NIPDWS was developed for totul
chromium that the regulatory level lor
chromium in the EPTC was orig:nally
eatablished on the basis of total
chiomium concentrauons (sce «7ra’
33084, May 19, 1980},

The Agency later proposed ta mend
the EPTC so that it would apply 0
hexavulent chromium rather thua total
chromium (45 FR 72029, Octobur 30,
1880; see also 48 FR 22170, May 17,
1883} This proposal was bascd on the
fuct that trivalent chromium hos
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signuficantly lower nugratory potentisl
thun hexsvalent chromium and is less
mobile if it does migrule rom ¢4 wasie
matrix. At that lime, the Agency also
Lotavad that there wes uttie likelinood
that Cr{ll]} could oxidize to Cr{ V1) under
moet plausible types of improper waste
management.

More recent evidence. however,
suggests that the conversioo from
trivaleni 1o hexavalent chromium may
occur in 8 number of environmenial
situations (see 51 FR 26420, July 23, 1986,
{n. 8). For example. Cr{ll}) has been
found 1o oxidize readily to CA V) under
conditions found in many field souls.
This reacuon is calalyzed by mangaiese
dioxide, which is commonly present un
both sous and sedimeats. Mocreover. it
has been shown that waler treatment
involving chlorination will effectiveiy
transform Cr({lll) 1o Cr{VIL The normal
presence of residual oxidizing capacaty
in treated water is capable of
maintaining dissoived chromium in the
higher valence state (50 FR 48066.
November 13, 1085). Thus. \f trivalent
chromium is present in high
concentrations in well water,
chlorination can result in
correspondingly high concentratioas cf
hexavalent chromium at the pount of
exposure (ie.. at the tap).

For these reasons, EPA’s onginal
concerns regarding the potenual for
trivalent chromium to be converted o
hexavalent chromium remain Thus, the
Agency believes that the prudent course
is to regulale tota! chromium
concentrations under the TC. It should
be noted that because of this. the
Agency is considering proposing the
deleuon of the exclusion for specific
chromium wastes that contain vurtually
no hexavalent chromium [see 40 CFR
281.4(b}(6){i}]. Such a change would
affect cartain wastes {rom tbe leather
tanning and finishing industry (as well
as certain sludges from the production
of TIO, pigment using chromium-bearing
ores by ths chloride process).

c. Nickel and Thallium. Several
commenters expressed support for
incorporating nicke! and thallium into
the list of TC analytes. One commenter
smpbasized that unless such a step is
taken, a major inequity will continue to
exist in the regulation of listed and
unlisted wastes that coptain comoasahla
igveis of nickel. Many other
commantars. however. cbjected o the
inclusion of nickel and thallium un the
TC. Most of these commacters doubted
whethsr sither element poses s (breat to
human health and the environment,
noting that neither one is on the

or Secondary Drinking Water Standards
iint.

e e -
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EPA has decided not to add more
metuls to the TC constituent list al this
time because technical issues remuin as
to their subsurface fate and transport.
The regulatory levels for the toxicily
cheracleristic metals are nol changed in
this rule (i.e.. EPA i retaining the .
regulatory levels set under the previous
EP) pending further Agency validalion
and study of the fate and transport of
metals. These validation and study
efforts ure focusing on the development
of the metal speciation model
{MINTEQ).

The Agency is developing MINTEQ
for the evaluation of the mobility of
arsenic, banum, cadmium, chromium.
iead. mercury, nickel. selenium. silver,
and thallium o ground water. A
modilied version of MINTEQ will be
used in combination with a set of
generic ground water specifications and
subsurface conditions to determine
meta!l solubility limitations. EPA will
then use these resulls, in conjunction
with the subsurface fale and Lr==sport
model. to estimate dilytion during
transport to the down-gradient exposure
point. (See discussion of the
development of the subsurface fate and
transnon of me*sls at 51 FR 1853,
January 14. 1986.} The Agency is not
specifically proposing an approac. for
evaluating the fate and transport of
metals in today's rule, but does expect
to propose. at a later time, DAFs specific
to metals. including nickel and thallium.
and will address comments relaling to
the toxicity of nicke! and thallium at
that time.

C. Chronic Toxicily Reference Levels.
The Agency proposed to use chronic
toxicity reference levels (combined with
DAFs) to calculate leachate
concentration limits for individual
consutuents: a waste containing
constituents equal to or above those
levels would be a hazardous waste
under the TC. Specifically, EPA
proposed to use the MCLs promulgated
ds part of the Naliona! Interim Primary
Drinking Water Standard (NIPDWS).
where avauable, as the starting point for
establishing the regulatory levels for
each of the constituents. Por those
consutuents for which no MCLs had
been promulgated. the Agency proposed
to use ora! Reference Doses (R{Ds) and
Risk-Specific Doses (RSDs) to develop
chronic loxicity reference levels for the
nonieiunovgens snd carcinogenas,
respectively. Because exposurs 1o toxic
cunslituents can occur by multiple
puthways. the Agency ulso proposed to
spparuen the ucceptuble hewlth nsk
leve) of each noncercinogenic
cunstituent among the various possible
routes of exposure. The Agency soliciied
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public comment! on: (1) Wi :ner RIDs
und RSDs ure approprial. . use when
MCLs are available: {2) e nicalth levels
proposed for RIDs snd Rb1)s. |J) the
ussociuted risk levels; i (4] the
aGasumplions usen 10 [ 3 JIVERRETRRC VNV VL DOVy
to the different possible routva. The
A?cncy‘s decisions regurdi: 4 the health-
related issues for which 1t sohicited
comments are presentied Le.ow.

1. Maximum Conlaminarnt Levels

The original loxicity cnu:.Lienstic—
the EPTC (40 CFR 201.24}—scd the
NIPDWS developed under i Safe
Drinking Water Act as the oncty
levels to derive the regulat.:y levels for
the eight metals, four insccucides, and
two herbicides then regului.J. (For ease
of discussion. the acroaym  MCla” will
be used in subsequent scctiuny 1o refer
collectively (o both MCL» .:d the
existing NIPDWS.) EPA pluts to
continue this approach in tne expanded
TC for those constituents for which

_MCLgs are available. .

“A number of commenters oapressed
support for the use of MCL>. when they
exist, as the starting pount [or
calculating regulatory lev..s {ur the TC.
Most of these commenters o yued that
the MCLs provide adequate protection
of human health. These cunimenters
stated that MCls are reliubic.
scientifizally defeasible. unu recognized
ard understood by the gernui public.

Several commenters suppuried the use
of MCLs because factors reiating to cost
and available treatment v o.i0logy may
be considered along with Lo.ith effects
in the development of the >iundards.
These commeniers assertc: inut MCLs
represent a reasonable bul.:..c among
the factors EPA must consiucr. whle
RfDs and RSDs are more lLini t=d. A
number of commenters ulso 1.t that the
use of MCLs provides a levo. ot
protectioa consistent with i or
regulatory programs.

In contrast. other commenters
supported the use of RfDs .rJ RSDs as
the basis for the chroaic o1ty
referencs levels even when MCLs are
available for those constitucnts. These
commenters stated that hes!th-based
levels are an appropriate starting point
for the regulation. Because the MCls
consider other factors relating 1o
technical and economic {eusibility in
addition 1o toxicity, they coniend that
the RIDs and RS« ara praferable, Manv
of thase commenters slso supparted a
conmsient approach for all cunstituents
regulated by the TC. rather than using
MCLas for some and R{Ds and /SDs {or
others.

Several commenters asycricd that
becyuse the MCLs were de cioped for
the purpose of regulsting 15
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concentrutions of constituents i ticuted
wuler “at the tap.” (118 nol appropriale
10 use the sume stundards for defining
hazardous wustes. Several commenters
ulso expressed concern that ins Ml
o1 wivpud unasr the Bale Dnnking
Water Act ure polentially moure s ngeid
than RfDs und RSDs Thus coacem was
mos! strongly expressed regarding
carcinogens, for which Maximum
Coatumuinant Level Coals (MCLGs).
previously referred 10 us Recommesr.ccd
Muximum Contamunant Levels (RMCLs ).
are set 8t 2210, and MCLs ase st ot
techn.cally achievable levels the! mous’
closely approach this zero godl

EPA mainiains that the MCls. when
they exist, are the musl approprste
health cnterion to use as 'he stasuny
point for developing the regulatory
leveis. The exposure scenano developed
for the TC is based on wugestng
contaminaled drinking water. and
because MCLs are developed lor
reulation of drinking water. they
clearly are relevant lo additioa the
development of the MCLs {ulows «
ngorous methodology in waich all
available health information w»
evalualed in establishing the MCLCs.
The MCLs are set as close Lo the MCLCs
as 13 feasible, and the Agency believes
that MCLs are protecuve of Futian
heaith.

{t should be noted thut EPA evaluates
the health nsks that are associated wiln
vanous contamunan! levels 1n order to
insure that the MCL adequately prolects
the public health. For dnuking waie:
contamunants. EPA sets a reference nsk
range {or carcinogens at 1070 107*
excess individual nsk from Lfe'ime
exposure. Most regulatory éctions i 4
vanety of EPA programs have generally
targeted tus range using consenause
models which are nol likely o
underesumate the nsk Sunce the
underlying goal of the Safe Dnniung
Water Act is to prowect the public frum
sdverse effects due 10 dnnking water
contamingnts, EPA seeks to insure the'
the health risks associated with MCLa
{or carcinogenic contaminants are n tne
general range of 10" %10 1074

EPA acknowledges that use of MCla
will. in sonus cases. result in chroaic
toxicity reference levels that are iower
than those that would be caiculated
using the RID aisthodology. For
axample. many of ths _LaCeniimgenic
compounds have MCla which are
approxumately 10 to 20 percent of theur
respective RfDs becauss axposure
sources other than contaminated
drinking water are considersd in satting
the MCLas. On the other hand. the MCl,
far some of the constituents addressnd
in the proposal are higher than the
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levels that would Le calculuted using the
RSD methudolugy. An example of this
situalion arises when the health criteria
are ut such low levels thut anslytical
methods are not available to measure
these levels. in cuses where the MCL is
bigher thun u purely health based icvel.
the Aguency notes that use of the MCL is
not inconsistent with today's rule since
the purpose of the rule 18 to identfy
wadstes that clearly pose hazards. not to
identily the luwest level of hazurd.
However, rer ~dless of whether they ure
higher orlov  han the levels
calculated us. 4 the RMD or RSD
methodologies. EPA believes that MCLs
are the appropnate starting point for
developing regulatory levels for the TC.

For the constituents lacking MCLs,
EPA must rely on the available
methodologies to provide chronic
toxicity reference levels that are
scientifically defensible and protective
of human health. EPA believes that the
RID and RSD methodologies meet these
two critena. EPA also realizes that

inconsistencies will exist when different .

methodologies are employed for
developing regulatory levels. The
Agency intends to evaluate newly
promuigated MCLs 0 determine on a
case-by-case basis whether the TC
regulatory level will change significantly
if the new MCL is used. and to revise the
regulatory levels. as appropriate. In the
long run, this should provide internal
consistency for the TC. as well as
consistency with other regulatory
programs.

Some commenters supported the use
of MCLCs as the basis {or chronic
toxiaity reference levels under the TC
because the MCLGs are based on health
eflects alone, whereas the MCLs
consider other factors as well. such as
econonuc and technical feasibility.

EPA disagrees with the commenters
who stated thal MCLGs are more
approprte than MCLs for use in the
TC. MCLGs are nonenforceable health
goals for drinking water, which are 10 be
set al levels that would result in no
known or anticipated adverse health
effects with an adequate margin of
safety. The Agency has adopled the
policy of setling the MCLGs for probable
humin carcinogens (Group A and B
curcinogens) at zero. If the Agency were
1o use MCLGs ruther than MCLa in \he
TC. the regulutory levels {or deflning a
waste us huzurdous would be based on
heaiin cnteris thusi, at ieast for
carcinogens, ere more stringent than the
critens used Lo set concentrations
acceptable lor direct humurn ingestion of
drninking water. In uddition, the
re,Jdutory levels would be virtually
unpossible to detect unulytically, This
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would meuan that any w.. ¢ thal
cuntuins detectuble leve.  of
carcinogens would be h.. urdous
regurdless of the putenc, .. the
carcinogen of the risk pi-.ented by that
wuste. EPA believes thut mis 1s an
{nannroprista annroach o the TC
because 1t would result : the regulation
of wusles which are nct - ccessarnily
huzardous.

2. Risk-Specific Doses 1 Carcinogenic
Constiluents

For constituents [or wi..ch no MCLs
huve been established. [.i'A uses oral
RSDs tu develop chronic toxicity
relerence levels for curc.rugens. The
RSD is an upper-bound vstimate of the
average daily dose of a curcinogenic
substance that corresponds to a
specified excess cancer risk for lifetime
exposure. A predelermined risk level
and the oral carcinogenic slope factor
estimated by EPA's Carcinogen Risk
Assessment Verification Endeavor
(CRAVE) Workgroup or Carcinogen
Assessment Group lCAﬁCl are used to
caiculate the R5D. - )

The Agency proposed a risk level of
concern based on the w.ight of evidence

carcinogenicity of each
constituent. Constituents classified as
known or probable humun carcinogens
(Group A or B) were ass.jned a risk
level of 1 in 100,000 {i.e.. 0", while
conslituents classified u> possible
human carcinogens (Gruup ) were
assigned a risk level of 1 .1 10,000 (i-e..
1079,

The Agency received cumments
regarding both the weight-of-evidence
approach for establishiny risk levels and
the risk levels selected. 11 pantichlar,
one commenter supportcd the Agency »
proposal. stating that a >ingle risk level
is not appropriate [or all constituents.
and that use of the weignt-of-evidence
approach avoids making regulatory

: decisions based on insuflicient data.
Another commenter 4lsu supported the

use of weight-of-evidenc: 10 ussign risk
levels. but stated that it 1s inappropriate
to regulate both known und probable
human carcinogens at the same level of
risk. Alternatively, a third commenter
asserted that the weight-of-evidence
approach is inappropriute because (1)
naw (nformation is constuntly being
developed on the health effects of toxic
conatiluents, 80 the weign! of evidencs
is constantly changing. und (2) the
classification schema does not take into
uCCOUNt L8 puisnvy Ui Hie carsimesTis
risk.

The Agency also received s
commaents regarding both the weight-of-
evidence lEpl‘olch and the selection of
specific risk levels. Several commenters
wddr. .sed the risk levcl at which the
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Agency prupused W regulate
LafClnugens. Sullie cumimenters
specifically expressed support tur FPA
pruposal 1o regulate Ciass A anu &
conshituents at o 10 *risk level iy
Class C constituents at ¢ 10" *risa le v
One commenter stated thal béra oz e
procedure for developing risk eatiniales
18 extremely conservalive, the pruposcd
nsk levels would not edversely aifcut
human health end the envisonment.
Another commenter noted thet the
staled nsk levels are esumates of (he
upper confidence boun ) of nsk «nd nut
the maximum likelthood est:ute. thus.
the actual risk 10 the public would be
less than the stated level

Other commenters supported the Lse
of a 10" *risk level for 4ll carcinogens.
These commenters argued that the use
of the proposed nsk levels repeesents o
serious weak._ning in EPA’s regulation
of carcinogens and 1s inconsistent wilh
other policies in effect un other EPA
programs.

With respect 10 the weight-of-
svidones spprosch. Lhe Ageacy has
decided 10 establish a single nsk level o
coacern for ull potential carcinogens
(iLe.. the Agency will not assign «
specific risk level to a speaific weight-of
evidence carcinogeaicity clussification
for this rulemaking). The weight-of-
evidence approacn for classifying o
constituent as carcinogenic 18 based
primarily on the amoun: zad quahty of
data that are available rutner than the
strength of the toxic response 10 anumals
or humans. In effect. it 18 @ qualitalive
assessment that takes into account the
uncertainty in the data {or determining
whether an agent is carcinogenic (v
humans. This means that the actual
quantitative difference in nsk between
an “A” and "B caranogen as classified
by the weight of evidence may eilher be
zero or may be orders of magnitude.
Thus. EPA believes Lhat both the we:ght
of-evidence and the strength of the toxic
response (i.e.. polency) should be
considered in making regulatory
decisions within the context of the TC.

With regard to tha specific riak level
chosen. the Agency has decided to set
the level for carcinogens (Groups A. B,
and C) at 1 in 100.000 (i.e.. 10" " for the
final rulemaking. Characteristics ure
established at levels at which the
Agency has a very high level of
certainty that a waste which exhibits
these properties needs to be munuged in
= controlled Manes {i.8.. 43 = Lucardous
wastie). The Agency realizes that not all
wastes which exhibit properties at
concentrations below the regulatory
lavels ars necessarily safe {or disposal
as nonhazardous wastes. Rather. thnse
wastes having properties lower than the
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regulatory levels and which are
demonstrated to pose 4 hazard to
human health or the environment still
remain subject to waste-specific
cvaluations under the huzardous waste
listing program. Wastes which are
determined to require cantrolled
management after consideration of the
factors identified in 40 CFR 261.11{a)(3)
(¢ 8. the nature of the toxic conslituents,
loxicant mobility under various
environmental management scenarios,
volume of wasle generated and potential
method of management) are then
specifically listed as hazardous wastes
and subjected to the appropriate RCRA
managemen! controls. This reflecta
EPA's philosophy, first articulated In
May of 1980, tha! the characteristic
defines bruad classes of wastes that are
clearly hazardous. while the listing
process defines some wastes that may
not exhibit the characteristica but are
nonetheless hazardous wastes {45 FR
33111, May 19, 1980).

The cnosen risk level of 107*is at the
midpoint of the reference risk range for
carcinogens (10™ ‘10 10° ) targeted in
setting MCLs. This risk level also lies
within the reference risk range (107 to
10”9 generally used to evaluate
CERCLA actions. Furthermore, by
setting the risk level at 107* for TC
carcinogens, EPA believes that this is
the highest risk level that is likely to be
expenenced. and most if not all risk will
be below this level due to the generally
conservalive nature of the expaanure
scenario and the underlying health
critena. For these reasons. the Agenry
regards a 10°* risk level for Group A, B,
and C carcinogens as adequate lo
delinecate, under the TC, wastes that
clearly pose a hazard when

mismanaged.

3. Apportionment of Health Limits

EPA proposed to account for potential
exposure from sources other than the TC
scenano by apportioning the RfD-based
chronic toxicity reference levels. The
apportionment scheme effectively
reduced each such chronic toxicity
reference level 10 50 percent of its
onginal value, (i.e.. 50 percent of the
RfD). The Agency salso proposed to
estiMale environmental partitioning of
the apportioned health limits i air and
waler uccording to & simplified
fracuionation scheme using Henry's Law
Cunslants (H,) and oclanol-water
coeflicients (K,,) for individuai
constituents. The Agency did not
prupuse to uppaortion the chronic toxlcity
reference levels based on RSDs or
MCls.

Several commenters uddressed the
Agieney' pruposal tu uppurtion the
Kll)s Commenters that coiticized the

S it
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Aguncy's propaosed appottionmuii
schemu urgued that it was arbilruiy.
overly conservative, and unnscessary.
Several commenters recommund.d that
EPA either use more realistic estitnates
of exposure based on the svailubic
constituent-specific data or not
apportion at all.

Aller a review of comments on the
proposed regulation and coasiderslion
of the available data, the Agency hus
decided not to apportion in this
rulemaking. Although the concep! of
apportionment has some scientific Lusis
in that individuals are exposed 10 many
of the chemicals of concemn through
more than one routs of exposure und
from more than ons source. the
implamentation of the concept is very
difficuit when adequate data on the
amount of exposure and/or health
effects from all routes of exposurc do
not exist. Thus, dus to the lack of
sufficient data to detarmine an
appropriate apportioament factor for the
various constituents, the Agency now
concludes that ils proposed
apportionment scheme cannot be
supported at the present time. Of course,
the proposed apportionment wo. J deal
with uncertainty by erring on th. ..de of
safety: nevertheless the Agency . ....cves
that the conservative approach u..d to
deal with uncertainty in the
development of the RID is sufficiauly
stringent to define thove wastes tnat
clearly pose hazards. This appro.ch is
in accordance with the Agency's
treatment of noncarcinogens. The, _
Agency therefore will not apportion the
RIDs for this rulemaking.

A few commenters cniticized the
Agency's proposed method for
[ractionatling the appartioned RfD
between sir and waler. These
commenters questioned the technicul
basis af the Agency's approach w..u/or
recommended alternative schem.s. The
Agency agrees wilth commenters (hat the
technical basis for supporting
fractionation as proposed is inad:quate
to predict media-specific concenirations.
‘The Agency is exploring the
development of an appropriate madel.
Thus, EPA has decided not to apportion
the RiD and not to [ractionate the RfD
between air and water in this
rulemaking.

Other commenters addressed the
apportionment of RSDs for carcinogenic
constituents. Several of these
coruaenters agreed with EPA's decision
not to uppartion RSDs, stating thut doing
s0 would result in very low regulutory
thresholds {or some constituents. The
communters also pointed out thul many
conservative assumptions ars aircady
incorporuted into the development of the

F4701.PMT...[16,30)...7-0 8

R8Ds for carcinogens. Others
commenied that RSDs should be
apportioned because humans ure
exposad to these constituents by
mulliple routes.

Tha Agsncy continues 10 believe that
il is not appropnute to apporuon the
RSDs for carcinogenic constituents.
RSDs ure estimated by a procedure that
must deal with unavoidable
uncertainties and is therefore
intentionaily conservative. The Agency
stated in the preambls to the proposed
rule that a difference in dose of a factor
of 2 is still well within the margin of
uncertainty of the estimated RSD (51 FR
21687, june 13. 1988).

Table C-1 presents chronic toxicity
reference levels for the constituents 1
waay s rule. The Agency received &
number of comments on specific chroaic
loxicity reference levels. [n some cases.
EPA responded o these comments in
the nolice of proposed changes to the
health levels on May 19, 1988 {53 FR
18024). O her chemical speafic
comments are addressed [n the
backgrouad document (Ref. 3}

TABLE C-1.—CHRONIC TOXSCITY
REFERENCE LEVELS

Crworsc
Constmuent 1 glar ance Base
! vl (mg/
U
Banum .. ... 10
Cadmaum. ... ... .. 001
Caoon weerschionde 0.008
OMW\-.. 1
Chiorotarm ... ... 0.08
Cwormeum_ . . 00
o-Cresot... .. 2
m-Creect. 2
p-Cronce 2
240 . . ... 0 ,
1.4-Oxchiorobenzens ... 0078 ;
1.2 Ochiorosans .| 0008 |
. 0.007
0.0006
0.0002
00008
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24.5TP acd (Svex) .. | 001
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TABLE C- 1. —CrmONIC TOXICITY
REFERENCE LEVELS—Conunued

i Chroree
I ioxcaty
Consutuent | relerence  Base
iovel (Mg/ .
L) '
Viyl RGNS .. 0.002 MCL

Al RSDs we caiussled at the 10°° nek ievel.

D. Use of Generic Dilution/Attenuation
Factors (DAFs)

In the May 19, 1888 supplemental
proposal, EPA requesied comment on un
alternative strategy [or setting DAFs in
the TC. The alternative involved setting
DAFs {o- these constituents in two
phuses. The first phase would use a
generic DAF in a manner similar to the
existing EPTC, which uses a DAF of 100
for all EP constituents. In the second
phase, the Agency would further
address the manner in which the DAFs
are calculated and would either: {1}
Continue 1o use generic DAFs, (2)
employ a subsucface [ate and trunaport
model lo develop constituent-specific
DAFs. or |3] use some combinalion of
the two approaches. The Agency also
specifically solicited comment on the
use of a generic DAF of 100 or 500 in the
first phase.

XMany commenters recognized the
need to expeditiously promulgate the
TC: however, most oppased the two-
phased approach, arguing that it would
cause undue economic burden by: (1)
Forcing industries to design new
treatment programas {or one group of
wastes at certain regulatory levels. and
a few years later to redesign in order to
accommodale new levels and wastes.
and (2) over-regulaling certain chemical
substances under the first generic-DAF
phase that may then not be regulated
under the second phase. Some
commenters were concemned. on the
other hand. that EPA would sel the
genenic DAFs so high (to avoid

~ & -

"~ “bverregulation) that sonic - Latances

would be under-regulatc.

Most commaenters opju.cd the use of
generic DAFs and urged Fi'A 10 retaln
the conslitusat-specific imuucling
upproach. These commenters argusd
that a generic DAF would b urbitrury
snd not scientifically defeisible: thal
use of the generic DAFs would violate
the statutory requirements io develop a
process that accurately ussisses
leaching ability and diffvrentisles
between hazardous and nuihazardous
wastes; and that the dive:»ity 1n dilution
snd attenuation attribuius ucross the
constiluenits would causc uny genenc
DAF 10 either severely undur-regulate or
severely overregulate a lur e number of
the constituents. Even thusc few
commenters who supported the two-
phased approach recommunded that the
Agency move rapidly to the second
phase and employ the mudeling
approach to set DAFs.

EPA acknowledges thut ine problems
noted by ths commenters v important
ones. The Agency requesicd comment
on the generic DAF appruuch because of
the likelihood that the is5us
surrounding the proposcd {.te and
transport model for establi.ning
constituent-specific DAFs «would not be
resolved in a timely manncr Since the
Agency has been aDie iC uunicae B
concerns reganrding the subsurface fate
and transport mode! [or the constituents
identified in today’s regulutiun. the
Agency has decided to use the model to
develop DAFs. Consequenily. the DAFs
set in today’s rule for nonhy drolyzing
constituents for which the sicady-state
solution is uppropriate urv nul viewed
by EPA as interim and «r. supported by
the subsurface fate and trunsport model.
The Agency intends to «>tcblish DAFs
for constituents not addr.>scd in today’s
rule on a constituent-spucilic basis, and *
regulatcry levels for those constituents
will be proposed or promuigated (as
warranted) at a later date.

£ App/lcam;n of ¢ .Subsurface Fute und
Trunspurt Mode/

1. Introduction

On Juns 13, 1986, EPA proposzd «n
approach {ses 51 FR 21648) for
estimuting regulstory concenlralion
levals in @ wusts leachate using chronic
toxicity reference levels. combined win
constiluent-specific diution/stlesustion
fuctors (DAFs) denved from the
application of & subsurfuce fute and
transport model. The mode!
(EPASMOD) was first described for
public commect on junuary 14, 1968 (51
FR 1602).

A DAPF represents a reduction in the
concentralion of a consutluent expecled
1o occur during transport through ground
waler from Lhe bottom of a disposal unit
o a drinking-water source. ln respunse
1o the proposal and supplemental
nolces {see Section {1, Table 1L1). the
Agency received numerous commerts
on the subsurface fate und Uansport
model used for the calculation of DAFs.
This section describes the differsnt
proposals related to the use of the
subsurface {ate and trunsport model. the
modifications to the mode! in response
to public comments, and the resuits
obtlained with the use of the modified
model.

a. June 13. 1886 Proposed Rule (51 FR
21648). The Agency's lune 11 1986
proposal used a subsurface fate and
transport model {(EPASMOD) 1o
calculate specific DAFs for each of the
44 organic hazardous constituents (see
Tuble E~1). The DAFs for each
constituent were calculated using the
model. incorporaung compound-specific
hydrolysis and soul adsorpuion data
coupled with parumeters descnibing Lhe
subsurface environment (e g.. ground
water flow rate. hydraulic conductoniy
of the aquifer, ground water pH. elc.).
The Agency proposed modeling 4
scenano of wasle musmanagement at a
subtive D municipal landfill. Data were
incorporated in the model using a monte
carlo sumulation.

TABLE E-1.—~DILUTION ATTENUATION FACTORS FOR TOXICiTY CHARACTERISTIC ORGANIC CONSTITUENTS

. . — - o - -3 — R
— R -
|

ACryOnarse ... . 007 >iw >1 >ty — 14.4
Benzens . 23 NAYES_. I NMYFo 144
a2 Chice oathyl)ether 1.04  NHS N 144
Corion dasde ........... 216 NH PRI V2" 144
Caron i acreonce e 296 Nt NH 144
Chicx sane... ... 1548 NM._ > 10/ 144
COIODENISNE . . ... i, 287 NM 164/ 144
Chicrotcrm .. 198 N 033/ 144
O-Crodt . . 215 NMHYP NHYE 144
m-Cronct - - 215 NHYF. N(YF 144
p-Cionca 215 NHYP NHYE 144
240 RS, 270 NHYP NHYF 144
1 2 Cachcr oendens . A58 MM 1E-8/0w 144
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TABLE E-1.—DILUTION ATTENUATION FACTORS FOR TOXIC: T+ CHARACTERIBTIC ORGAMNIC CONSTITUENTS—Conunued

C OiA

Consstuent it Ka? : xp* Kot osie
A T
X '

N o NUFQ . . NLFG 1

140 [ NML 1 2EAS/ 7

213 | MFa. 1| WLFG 1.

<30 I NLFG. . NG T

15 >1/w... L>Um e

40! NLFG... - . NBFG 14

va2 | <Viy ... ) <\ 14

424 | NLFG .. [P  NFG T4

422 >V -4 >Viw .. LoV 14

R I B L R >Viw... . >i/pw . AL

2400 >Vw f >tiw LoVim oL t4

FABO I N VAN TAE A -~ 14

126 (N MM 1 AeE-e 14

030 "NLFG . MNFG ... . NLFG e

ted NUFQ.. . NLFG . NFG 14

500 N 1, gu— 14

149 [ CNMYF o NAYF 14

Gve m__-.Q NFG MG 14

28  NM_ Y 226-Ti .- 14

PETIR o J— . &

303 NLFG . 7

433 NM_____ 14

282  NMYF . NKYF 14

50 I N 14

250 N4 15C

9 NN 1N e

226 MLFG .. MNLFG . T4

J88 [NM | 14

358 | NH 14

J4S NUFG 14

138 NM 14

ANSNLARON

SNHYF = No Functonal
ENH - STy,
SNLFG = Luanm.':uorwGw
' Estmnated value.

In the monte carlo simulation, values
for each parameter are based upon the
frequency distribution for each
parameter (where such data exiats)
rather than the selection of a single
value for each parameter. The model is
then run a sufficient number of times
{typically severa] thousand) to produce
the frequency distribution of the model's
output. This overall frequency
distribution is. effectively, a
combination of the frequency
distributions for each individual
parameter. This approach avoids the
compounding effects of conservatism
inherent in choosing single. reasonable-

worst-case values for each parameter. - -,

Monte carlo simulation was chosen as
the preferred mathod o analyza the full
range of possible eavironmental
conditions for the land disposal
scenario. The wide rangs of
environmental conditions (e.g.. ground
waler velocities, pH, temperatures,
exposure point locations) tha! can exist
in locutions ucross the nution whers the
wastes in question may be disposed
precludes a priori specification of &
reasonable worst cuse for thuse
parameters. Another important reason
to use the monte csrlo method s the

S Uty UO2HOIN2T-MAR-90-15 21:38)

conslants.
faCior derved WOMm round waler YaNSOOn Syslem.

very complex manner . which the many
model variables and pusrameters
interact. Unless many (hundreds to
thousands) combinations of variables
are investigated. it is simply not possible
to anticipate those physical seilings that
lead 1o unaccaptably high exposure
levels. Accordingly. the monte cario
method was chosen tu cnsure that a
conservative but not physically
unrealistic or impossible analysis was
completed.

The EPASMOD. as duscribed in the
proposed rule. was based on & number
of key assumptions pertaining to the
{eatures of ground wuteg law,
properties of the porous medium. and
the behavior of hazardous wastes in
ground water. These assumptions
included the following:

* Saturated soil conditions (no
attenuation of chemicals in the
unsaturated 1one);

* Flow regions of infinite extent in the
longitudinal direction. s¢mi-infinite
extent in the lateral direction, and flnite
in the vertical direction;

* Aquifer can be chaructarizad by
homogensous and isotropic propartiss
and the aquifer thicknusy is constant:

F4701.FMT...[16.30]...7-08-88

* Ground water flow 1s uniform and
continuous in direction and velocity;

¢ Degradation is limited to hydrolysis
and the by-products of bydrolysis are
assumed to be nonhazardous:

¢ Contaminants follow a linear
equilibrium adsorption isotherm;

* An infinite source supplies 4
constant mass flux of chemical into the
aquifer;

¢ Recharge due to precipitation
supplies water to the disposal unit and
the aquifer,

¢ The ground water upstream of the
disposal site is initially free of
contamination: |

+ The recaptor well is direclly in line
with the source and the ground water
flow direction:

* The recaptor wall is located 500 feet
from the unit: and

+ Hydraulic conductivity does not
vary with temperature.

In the Juns propased rule. the Agency
also pn&roud using the 85th cumulative
percantile level of the back-calculated
dilution attenuation factors obtained
using the monts cario simuletion
technique as an appropriate regulatory
level for the TC. Selection of this level
means that downgradient
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concentrations will noi exceed the
allowable heaith-based concentrations
in more than 15 percent of sll possible
anulyzed settings of subtitle D disposal
units. (This proposal referenced other
proposals dealing with the ground water
transport model. such as the January 14,
1386 Land Disposal Restrictions notice.
and notices published by the delisting
program: relevant comments received in
response to those nolices are also
discussed wn this rulemaking.)

b. August 1. 1988 Notice of Data
Availability and Request for Comments;
Suppiement to Proposed Rule (32 FR
28892/. On August 1, 1888, the Agency
presented new data relaled to subtide D
municipal landfills, soil characteristics,
and chemicai-specific hydrolysis rates
to be used with the subsurface fate and
transport model to calculate DAFs for
each of the organic constituents in the
TC. These new data became available
to the Agency after the [une 13, 1988
proposai. The August 1, 1988 Notice also
requested comments on several major
revisions to EPASMOD that were being
considered by the Agency, subsequently
referred to as EPA's Composite Model
for Landfills (EPACML). As a result of
comments received on the January 14,
1888. and June 13, 1886 proposals. as
well as the August 1, 1888 Notice. the
Agency bas used EPACML to support
the chicice of appropriate DAFs ior this
rule i

These modifications and data are
descnbed in greater detail below
(section LIL.E2]. The reader is referred to
the Response-to-Comments Background
Document for the Subsurface Fate and
Transport Module (Ref. 1), which
presents, in detail, each of the .cchnical
issues addressed in the public comments

on the model and the Agency's response
to these issues.

2. Modifications of the Subsurface Fate
and Transport Model (EPASMOD) in
Response to Comments

In today's rule. the Agency has used
EPACML to estimate the atlenuation
and dilution of specific constiluents
during their migration through the

"~ dolutions ure described 11" »i.section (u)

below.

{n addition. tha Agenc, ...d the
EPACML mode! lo corrobuiale ils
conclusions on dilution/att:nuation
fuctors for surface impound:nents. For
this exercise, data inputs 1y p.cal of
surfuce impoundments rathur than
landfills were used. These j.rocedures
are Jescribed in subsectiun (L) below.

a. General Modification>—i.
Unsaturated Zone. The EPASMOD
model discussed in the Jun: 13, 1986
proposal assumed thal there was bo
unsaturaled zons (i.e. the Lu.tom of the
landfill is directly connected ta the top
of the aquiler). Several con.menters
stated that the assumption that the
{acility is located directly .t the top of
the saturated zone is unrealistic because
an unsaturated zone usually cxists
above the aquifer and tha! retardation,
dilution. and degradation c(lects in the
unsaturated zone should be considered.
The commenlers also suggested that,
when incorporating the unsaturated
zone, the depth to the water table
should be incorporated as purt of the
monte carlo analysis.

The Agency is in agreement with the
commenters and has now inciuded an
unsaturated zone as part of the
subsurface model. The Aguncy believes
that this modification to the model is
reasonable, bassd o par - T @ enrvaw of
existing municipal landfills that
indicated that an unsaturuted zone
exists beneath 85 percent uf the
surveyed landfills. Incorporating an
unsaturated zone into the 1nudel
accounts for any retardation and
degradation of chemicals in the
unsaturaled zone and provides a more
realistic scenario.

To account for the unsaturated zone,
the Agency developed unsaturated zone
flow and transport modules and
implemented them using tii monte carlo
{probabilistic) framcwork that has
already been used in conjunction with
the saturated zone modeling approach in
EPASMOD: these unsaturitled zone
modules are incorporated into EPACML.
The input concentration to the

unsaturated zona beneath a munjcipal — ,unsaturated zono transps i wodule of

landfill and their transport through the
saturated zone to a potential drinking
witer source (exposure point). EPACML
sccounts for dispersion in the
longitudinal, lateral and vertical
directions: one-dimensional steady and
umform advective flow: sorption; and
chemical degrudation from hydrolysis.
The major enhuncements that were
mude to EPASMOD to produce
EPACML the substunlive commenis
that led tu these chunges, und important
sssumptiute mads to develup snalytical

3 My UWIHUIM2T-MAK -90-13.2] 4))

EPACML corresponds to the leachate
concentration at the bottom of the
landfill.

The unsaturated zone model was
reviewed by EPA’s Science Advisory
Board (S8AB). The SAB endorsed the use
of the modal for applications for the
development of regulations: however,
the SAB recomxmended thul 1t not be
used for site-specific applications
because the model has linutations
imposed by the simplifying sssumptions
(those necessary for regululory use), and

F4701.FMT...[18.30] ..7-08-88

the limitstions of the use uf site specific
dule. The unsutursted cone model
consists of two modules: « ilow
component ind solule transpon
component. These two components were
developed in & form to sllow for their
incorporation n the monte curio
sunulation. The major assumplions and
consequences of the flow module ar¢

o Flow 18 steady in the vertical
direction. and lateral and transverse
movement of the leachcte 15 negligible.
Because there is little or oo leteral flow
(o the unsaturaied zooe. these
assumptions ure sppropriate. Lo any
case, this procedure will tead to
maximize the concentrution of leschate
leaving the unsaturated zone and
therefore represents a conservatve
assumption.

* No vapor phase or immuscible
liquid flow occurs. and the water phase
is the only flowing material. EPA
acknowledges that some constituents in
some siluations may undergo phase
shifts and be emitted in vapors. Because
this rule is essenually directed to nsks
from drnnking water and because of the
uncertainties in accurately compuung
emissions and their relationship 10 the
currently availsble lesching tests. this
conservalive assumpuon was adopted.
Under certain conditions, particularty
very high conslituent concentrations,
immiscibie liquid = can coo
such situations. the model’s tnability 10
account for the immuscible flow
condition may lead to higher
downgradient concentrations (Le.. the
model would underestimate the receptor
well concentrations).

o Flow 15 1sothermal (not affected by
temperature variations). In reality,
temperalure vanations at any given sile
are not dramatic because the source of
infiltrating liqud s precipitauon. Thua,
this assumption s not expectzd to
influence the results to any appreciable
degree.

* Effects of variations in the
unsalurated zone hydraulic properties
coused by alternating moisture
conditions are negligible (i.e.. hysteres:s
sffects). Many soils. especially the morv

C..a
Py

- poivus ones 1 waich infiltratica rates

are high, do not present important
hysteresis effects. In ol .er cases. little
and often no data are s ailahle to
characterize the effects. Failure (o
include hysteresis {s not expected tc
affect the results to any appreciable
extent.

» Tha flow fieid is uniform and
continuous in directian and velocity.
Precipitation-driven infiltration can be «
dynamic process where much of the
vertical movement occurs dunng
relatively short periods of time. Time-
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averaged values of infiltration derived
from dynamic water balance
calculations (as described in the
Background Technical Support
Document) are often used to enable
solution of analytical, steady-Now
models. The unsteady-flow conditions
could lead tn higher downgradient
concentrations than predicted by
EPACML. However, the effect is
expected to be significant only for
rapidly degrading constituents. For the
consutyents regulatad in this ruls, G0
appreciable impact ls expected because
none of the constiluents are expected lo
hydralyze to any significant extent
during transport.

¢ The unsaturated zone is
homogeneous and isotropic. This
assumption is typically required to
enable mathematical solutions
amenable to exhaustive sensitivity
analyses and monte carlo
implementation. In any one application
(one model run) of this assumption. the
result can either under- or over-predict
downgradient concentrations. The
monte carlo unplementation. however,
results in a very wide range of possible
conditions, and thus the total analysis,
when laken together. accounts for a
wide variety of unsaturated zone
conditions.

The major assumptions and
consequences of the unsaturated zone
transport module are:

* Chemucal transport is vertical:
laterol and transverse movement of the
chemical is negligible. This follows from
the first assumption for the flow module
described above.

¢ Chemical sorption (s modeled as a
reversible, linear equilibrium process.
This is a standard modeling assumption
which is accurate for systems having
relatively low solute concentrations, and
canservative at higher concentrations.

* Desrodstion is limited to
hydrolysis. This assumption was mads
to be consistent with the similar
approach adopted for the saturated
zone. Thus, the mode! includes only
those degradation mechanisms that can
be reliably characterized in laboratory
studies of each individual constituent.
This assumption remains & major
conservative component of the overall
model.

* Chemical transport in the vapor
phase has been assumed (o be
negligible. This follows [rom the second
assumption for the flow module
descnbed ubove.

* The unsaturated zone tranaport
mudel (s olved for the steady-state
condition. This is @ conservative
awsumption that hus been investiguted
for s 1mp¢c! un al] the onginnlly

S x| Ay UI2IOIW2T-MAR 201521 .49)
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which this ussumption is appr..pniate is
discussed in section 1.E4{L)i 1)

The detuils of the unsatuyrui.J zone
module are provided in the buLxground
documents (Ref. 1, 9). which «.50
describe the data sources und unalyses
that were performed o obtuin the data
distributions.

ii. Sourca Characterization. In
EPASMOD. the input leachaic to the
saturated zone was assumed tv be
Instantaneously mixed in thy vertical
disscliun over & pre-specifiea Uupth of
source penetration, and the
concentration in the leachate was equal
to the maximum source contarminaat
concentration in the saturated zone
below tha facility. Mass balance
considerations required that the lateral
extent of the leachate directly
undermsath the {acility be adjusted to
ensure that leachate was neither gained
nor jost in the transition from ine facility
{or unsaturated zone) to the ayuifer. A
number of commenters criticized the
treatment of the source. A major
concern was that the method was
inadequats becsuse of an overly
conservalive assumption, which ¢quatsd
the concentration of the containinant in
the saturated zone to the land/il!
leachate concentration. Thus.
commenters argued that EPA hud not
given adequale consideration (v mixing
and dispersion under the land!:ll. The
commenters also pointed ou! thal this
treatment of the source could rusult in
modeling physically unrealistic
boundary conditions (e.g.. by madeling a
source of small cross-sections! area with
a very large width of the Gauss.an
source, and vice versa).

The Agency agrees with the
commenters that tho method user 1o
characterize the sourcy-bonr-.ry
conditions for the saturated zone
transport needed to be improved. Thus,
the method has been revised 10 Consiaer
the mass balance requirements.
geometrical configurativus, zn~ nhysical
processes that are occurring in the
mixing zone below the [acillly und
within the saturated zone. An important
characteristic of the revised method is
the plume restriction in the lateral
extent. That is, the method no longer
permits physically unrealistic s:tuations
where the plume source width cxceeds
the facility width. In addition. the
current method of computing the source-
boundary conditions represants the
mixing and dilution effect on the
leachate below the source and :nsures
that the concentration of the
contaminant in the saturated zone will
be less than or squal to the landlill
leachate concentration.

{il. Treatment of Dilution =~ -
‘Recriarge. ln EPASMOD, the dl|ullon

P4701.FMT...(18.30]...7-0u-88

effect of ground water recherge vn
contyminant Lransport in the seturalcd
1008 was luken nlo sccount by
including recharge as & diution lerm ia
the governing equation. Diution of
leachule concentrations from recharge
was calculated by dividing the
infillration (recharge) rate by the source
penelrstion depth. A number of
commenters were concemed Lhat the
influencs of recharge on the ground
water flowy flald had 25( beep propery
accounted for in the model Lo addiion.
several commenters alerted the Agency
10 an ervor in the equatioa used to
evaiuate the rechargs dilution
parameter.

in response 10 Lthese comments. the
Agency has modified the mode! o
calculate dilution from rechasge by
dividing Lhe recharge rate by the total
saturated thickness of the aquifer, the
aquifer porosity, and the effective
retardalion factor in this zone. This
revision represents a more realistc
assesament of the dilution potential of
recharge by considering changes in the
eatire volume of water in the
contaminated aquifer and the
effectiveness ot conlamunant and
recharge low and mixing in the aguifer.

The Agency recognizes that recharge
effects on ground water flow fields 4re
not rigorously considered 1n the mode!
and that the assumption of uruform.
constanot, horizontal ground water
velocity neglects the possible effects of
local mounding of the water table
undemeath the land disposal unit.
However, the constant velocily
assumption can be interpreted as an
averaging of the velocity field over the
spatial area affected by recharge: un
addition. the uniform. honizontal flow
assumplion was necessary to make the
three-dimensional transport equatian
suaiylcaily solvabie. The effect of
recharge on ground water velocity is
difficult to account {or directly in the
model. To assist in the analysis, EPA
bas conducted a sensitivity analyus
comparing EPACML results with
recharge effecis as predicted by a two-
dimensional numerical model that
rigorously accounts for recharge. The
results (which can be found in Ref. 9)
indicated that as long as recharge values
are significanuy less than the natural
flow velocity, thare was no major effect
an the ground water flow fields. Based
on this analysis. and on avidence of
typically low rstes of ground water

. the Agency belisves that the

revised treatment of the dijution effect
from recharge is reasonable. In addition.
the srror. as potnud oul by uveral

svaluate the recharge dilution
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et —

parameters was correcled. and the
correction is inciuded in EPACML.

iv. Location of the Receptor Well. In
EPASMOD. the receptor well was’
assumed to be located downgradlen!
from the landfill along the canterline of
the piume (direction of ground water-
flow) at a fixed distance of 500 feet
(152.4 m). In addition, the receplor wel} _

wus assumed (0 be wpping water from

the top of the aquifer, and no mixing of
water in the well or effects of drawdown
in the well were considered in
EPASMQOD.

Many commenters argued Lhat the
assumptions conceming the location of
the receplor well were too conservative
and suggested that well locations should

S A UHOEN2T-MAR-90-13 21 54)

be considered in a prob .U listic manner
as part of the monte curiv vimulation tn
the model. These comm . nters noted that
well locations other thu.: on the
centerline should be cur.sidered. Several
commaniars also stated that the well
locations should not be rustricted W
lying within the areal extent of the
plumas and suggested *+«: walls locsisd
outsids of the plume shouid be
considered in the calcuistion of the
dilution/attenuation factors.

The Agency agrees !ha! the proposed
location of the well was unrealistic and
that affected wells located at points
other than on the centerline should be
considered. Therefore, in: modal L >w
considers well locations anywhere

F4701.FPMT [14. ! 7.nn.oa

within ths sreul extent of the
coataminant plume. Ln order lo
incorporate these locations. «
distribution of distances to
downgradient wells was developed
based upon a subtitle D municipal
landfill survey (Rel 8). These distances
were used as part of the moale carlo
‘analysis. Also, 1o incorporute locatiuns
other than on the centleriine. the Y
values (see Figure 1) were selected
randomly over s 180" domalo but the X-
Y pairs were constrauned 1o values that
were located within the areal extent of
the plume.

Giliiing CODE 450060



e e e e S e B et M . It S i ke

Federal Register ; Vol 55 No. 81 / Thursday lurch 29. 1980 / Rules and Regulalions 1182

FIGURE 1

TIC OF THE WASTE FACILITY SOURCE BOUNDARY
' sggumou AND LEACHATE MIGRATION THROUGH THE
UNSATURATED AND SATURATED ZONE
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The Agency disagrees with those
commenters who stated thal well
locations outside of the areal extent of
the plume should be considered. The
purpose of the Toxicity Characteristic is
‘o answer the question “if the .
management of this waste continues (o
be uncontrolled. whal are the
consequences in terms of human
exposure via ingestion of contaminated
drinking water?" In performing the
exposure assessmenl to answer this
question, the Agency believes il
appropriate to consider only wells that
could be affecied by the disposal of the
waste. Wells that could not be affected
by the migration of constituents from the
wastes are obviously irrelevant to the
exposure assesament and, thus, not
considered.

Commenters also stated that it was
unrealistic to assume that the well
tapped water from only the uppermosl
point of the aquifer. These commenters
slated that. in practice, the intake
portion of a well is located below the _
tap of the water table and that mixing
and drawdown will occur.

The Agency agrees that the proposed
well intake location was unrealistic and
that it ignored the effects of vertical
mixing and the possibility thal the well
intake would likely be at some point
other tha. the top of the aquifer. In
response. t:e assumptlon has been
modified tu consider well intake at any
point throughout the depth of the
aquifer. This modification largely takes
into account the above-descnbed mixing
and drawdown effects.

In determining how o account for
well drawdown more realistically in the
model, the Agency considered the
mechanics of well construction.
Cenerally, wells are screened from near
the top of the aquiler to a sufficient .
depth (into the aquifer) to allow delivery
of the needed water supply. Thus, the
ranges of values for the length of the
screens and their locations relative t6
the top of the aquifer are very large. In
recognition of this variability. especially
in screen length, the Agency has
employed a simplifying sssumption that
the concentrations of constituents at
various depths of the aquifer represent
the concentrations at the exposure
pownt. That (s, the concenlration of
constituents in the walsr drawn from
the well is ussumsad o be equal o the
concentration of the constituents at the
depth which is selected in the moiiie
carlo simulation. (The well depth is
rendomly selected [rom wii points within
the verticul runge of the uquifler's
thickness.)

Tu evaluute the model's sensitivity to
this assumption, the Agsncy evuluuted
the cave 1n which wells were ussumed o

S U4y UO2(UEXN2T-MAR -90-15:21.97)

be screened from the tup of the aquifer
to the monte-carlo-s. iccted depth. The
exposure point conccutration was then
calculated as the aviruye concantration
over the screened di.pth. This case is
considasad 10 ha moi. representativa of
the most likely well dc»ign, although in
many cases the weil will not extend to
the bottom of the aquifer nor will it
always be construincd to intersect the
plume as is implemented in the monte
carlo simulation. Thi» scenario is
considered to be moic conservative (Le..
resulling in lower DAFs) than the
EPACML-as-implemcnied scenario.
When one considers uther possibilities
like well location fscturs up gradient
and outside the plum.c. the range of
DAFs from the two scenarios can be
expected to bound the actual exposures.
In evaluating the model predictions
over the range of cumulative [requency
values considered in interpreting the
model's results in today's rule (see
Section ULE4—DAF Evaluation), the

dilution/atlenuation fuctars for the two __

scenarios are not su‘ficiantly different to
warrant separate coaclusions regarding
the appropriale valuv for use in today’s
rule. (Model results .ur the two
sCenarios are compared in the
background document for the model—
Ref. 9.)

v. Dispersivity Vuiues. Dispersivity
controls the degree uf spreading of
dissolved contaminunts in the
subsurface. The saturated-zone fate and
transport model includes dispe. sic - in
the longitudinal. trunsverse (horizoi.tal),
and vertical directions. The model thus
requires values of the longitudinal.
transverse. and vertical dispersivities in
the saturated zone. (n EPASMOD. the
distance x from the downgradien! edge
of the landfill to the recaptor well was
assumed to be fixec at 152 m (500 feet).
Consequenlly, fixcd \ alues of the
longitudinal and trunsverse
dispersivities were used in the model
The values of vertical dispersivity were
assumed to vary un:formly.

Several commeniers criticized the
assumption that dispersivity values did
not vary and reflected only the fixed
distance selecled in the model. They
also suggested that the ratio of
longitudinal to transverse dispersivity
used in the model was oo low. The
basis of their comments (s that field
values of dispersivities have been
shown to depend on. and usually
Increase wiw, e Cerol @i,

The Agency agrecs with the
commenters and now calculates Jua
three components of dispersivity based
on s detailed analysis of data gathered
from fleld tests (the model ba und
document |Rel. 2| prusents a detailed
discussion on dispursivity values and
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provides relerences to the field dats
The Agency believes that the revise
spproach. reflecting the distance-
dependent nature of the dispersivity
values and different relationships
between the dimensinaal Adisnersvit
1s more realistic and consistent wilh
avalable duta.

EPACML also requires the
specificaion of a disnersivity param
for transpont o the unsaturated zons
Since the runsport equalivn ua the
unsaturaled zone is one-diuma "8i0na
oaly the loogitudinal (vertical)
dispersivity value 1s required «ad is
calculated as a function of the dista.
(Le. the depth 0 water table) trave:
in the unsaturated zone.

vi. Hydraulic Conductivity. In
EPASMOD., the value of hydrauiic
conductivity in the saturated zooe w
estimated using the Kozeny-Carmen
(Ref. 9) expression, which relates
bydraulic conductivity to porosity.
mean particle diameter of the aquii:
malsrial, aod the fluid properties
(density and viscosity). This relatior
was based on an assumed ground w
temperature of 15 degrees C and did
reflect changes in the fluid properue
with temperature.

Commenters expressed concern w
this assumption because ground wa
temperature is known (o typically rc
in temperature from 4 degrees C lo .
degrees C. A few commenters also
expressed concem regarding the va.
of using this empincal relationship.

ILn response to these comments. I
Agency generalized the expression :
include the effects of changes in
temperature oa fluid viscosity and .
density. That is, the fluid viscosily «

. density are now considered as func!

of temperature rather than as constc
The Agency realizes that the hydrau
~onduclivity also depends on physic
properties. such as grain shape, gra
size distribution. packing. and tortu
of the porous media. Porosity
measurements reflect the composite
result of these textural characterisu.
on the sructural arrangement of the
porous media. The range of porosity
values derived in EPACML indirecti
rellect the impact of these propertie.
Therefore. in view of the Agency's
objective to represent the wide
varistions expeclad from site to site
Agency decided to retain the Kozen
Carmen eguwuci. 9xioy: fur ihd
modification described above.

vii. Hydrolysis. As already discus
in section ILE.2., the EPACML mod
accounts for reduction in consutuen
concentratiuns due to hydrolysis. T1
resuits in higher DAFs {or constitue:
that hydrolyze during transport tha
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constituents that do not. The DAF
predicted by the model for some of these
conslituents ranges up to one million.
Thus. in some cases. wasles would nol
be considered hazardous unless they
contain large amounts of these
toxacants: still. in other cases. no
damount of toxicant in the waste would
define 1t as hazardous under this
scenario. Therefore, the Agency did nol
believe it appropriate 1o include these
constituents in the TC [see Table E-2 for
list of constituents that appreciably
hydrolyze). Furthermore. the model does
not accoun! for the degradation products
that are produced as the orginal
constituents hydrolyze. That is, while
the decrease in the concentration of the
onginal constituent! is accounted for, the
resultant increase in concentratios of
the hydrolysis products is nol. Several
commenters stated that the toxicity and
transport of the potential hydrolysis
products should be considered to fully
assess the hazards posed by the
constituents that hydrolyze.

The Agency agrees with the
commenters and is (1) determining
which byproducts result from hydrolysis
and {2) developing an appropriate
protocol for predicting the concentration
of hydrolysis byproducts (see Table E-
2}. Once this protocol is developed. the
Agency will determine whether any of
these toxicants should be added to the
list of constituents. While the Agency
considered including these conslituents
at a higher dilution and atlenuation
factor until this work was completed.
the Agency does nut have sufficient
inforrcation at this iime io determine
which of the constituents listed in Table
E-2 will eventually be added to the TC
and at what level.

TABLE E-2—HYDROLYZING CONSTITU-
ENTS LISTED IN THE JUNE 13, 1988
PROPOSED RULE

ACryiondree

B2 -chicrosthyl) ether
Methwiense chionde
1.1,1.2-Tetrachiorosthans
1.1 22-Tewachiorosthans
1,1.1-Tnchiorosthans
1,1.2-Tncrecr osthans

viii. Steady-State Assumption. As
implemented for today’s rule, EPACML
wis solved for the steady-stute
condstion. Thus, the solution represents
the cuse where leaching has occurred
for 4 penod of time that (s sufficiently
lung to «l'cw the concentrstion at the
receptlor well to becoma constunt.
Several commenters noted that. in
certain circumstances. use of the steady-
stale solution would lead to
uireasonsbly luw DAFs. [n particular, in

S bl T 2T -MAR -90-1% 1201)

situations where the mass ! o
constituent is relatively low .1 the
source fucility (L.e. the luna.li has &
very limited quantity of the _unstituant
available to contaminate lc.chate), the
steudy-siate model will conuinue to
assume the existence of a v.ry large
quantity of the constituent .nd. hence.
over-predict the resulting cuncentration
at the downgradient well. L.der such
circumstances. the commer(ury argus.
the Agency should accommouute this
phenomenon by using a transicnt
solution in deriving appropria.e DAFs.
The Agency agrees with .
commenters and has initiatcy ¢ study to
thoroughly invesligate the problem
described above. Based upon
prelhnhm'y mvuugniom aiready

complata brecame o Ao
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continues to believe that upphcauon of
the steady-state model to muny
constituents is appropriate «nd is
promulgating regulatory levels for those
constituents based upon the :esuits of
the sleady-state model. The preliminary
investigations have also led 10 4
decision to postpone the pruinulgstion of
regulatory levels for constitu :nts that
are believed 1o be more appropnately
evaluated with a transicnt sulution The
Agency is continuing to refinc the
approach required to implenicnt the
transient solutioa but results o date
suggest that this latter group of
constituents require unreasonably large
quantities in the source facilily to insure
that the steady-state solution s
appropriate. For example, under some
conditions even whan the Coasurtuents
exist at concantrations in exccss of 1000
ppm of the solld waste within the entlire
volume of the landfill, the stcady-state
conditiow (s not realized. The:elore,
based upon the preliminary analysis,
regulation of these constituents based
upon the DAFs predicted by the steady-
state model may not be appropnate.
Preliminary investigation of this
condition was completed for ull of the
originally pro constituenis. All
constituents were assumed 1o exist in
the "tested” waste at 1000 ppm.
Furthermore, the “tested” waste was
assumaed to occupy 100% of the available
facility capacity (i.e.. the "tesied” waste
{s the only solid waste in the (acility).
As a reasonable worst case scenario,
the DAP was derived by the tcansient
model for each constituant under these
conditions. Because the above
assumptions are very conservalive, most
aof the DAFs derived [or the cunstituants
were found to coincide with the steady-
siate values. That {s, sufficieni mass
was available to insure that steady-siate
conditions wers reached. Accardlingly,
regulutory levels for these constituents
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wre being promulguted 1n this rule For
the foliowing consutuents. however. the
sieudy-stule condiion was Dot schieved
under this scenanc:

phenoi

1.2-dichlorobenzene

carboa disulfide

isobutanol

2.34.8-tetrachlorophenol

toluene

Accordingiy. the Agency is postpoaing
the promulgation of regulatory levels for
these six conslituents until such Lme as
the investigations are complete. Once
these investigations are compleied. the
Agency will taks the appropnate acuon.

ix. Biodegradation The subsurface
{ate and transport model does not
szouat for biodegtuaaton processes o
the sabsurface environment EPA
recognizes. however, thal
biodegradation is an important process
that can reduce concentralions under
sither aerobic or anaerobic conditions.
Accordingly, the EPA bas constructed
the mode! so that it can theoretically be
modified to include these processes {or
experimentally derived biodegradation
rates. Biodegradation processes have
not been included because the data
bases (o support this portion oi the
model are currendy insufficient

The first major data deficiency s that
the mode! incorporates many diverse
subsurface environmental conditions
where as constituent-specific
biodegradation rate data typically exist
for only a few (if any| subsurface
environments. EPA also recognizes that
although the kinelic equations
describing the degradation of hazardous
organic chemicals in many
environments are available. these
equations have not been sufficiently
evaluated in the subsurface environment
(Ref. 10, 11. 12}. Second. the Agency
considers data on the formation of
transformation products o be
insufficient. Third. the key processes
that can affect the subsurface
biodegradation rsis are not well
understood. These processes include
sorption. pH. temperaturs, nutrient
avallabllity, toxicity, and others. For
sxample, whils nutrient levels in the
snvironmaent are gsosrally considered
sufficient for lowlr:puhuon.n ol

microorganisms,

population at which the nutrient
availability in the enviroament becomes
a limiting factor s not known.
Additionally, whila sorptioa is well
undsrstood for hydrophobic compounds
at low cancantrations (Rel. 13}, at
conceantrations whare the compounds
can form small droplets or becoma
entrained in the micropores of the

B e



11824

M

Federal Register / Vol. 55. No. 81 / Thursday. Murn 28, 1880 / Rules and Regulations

sunsurface matnx, sorption effects are
not well understood. The eflects of
temperature have been characterized in
innumerable studies of isolated
microorganisms, but the kinetics of
these effects have only recently been
investigated in environmental samples
{Ref. 14). Finally, the toxicity of
hazardous chemicals to the
microorganisms themselves is only now
being investigated (Ref. 15).

Accordingly, the Agency is continuing
to gather data to refine the modaling of
biodegradation, but has not been able to
include biodegradation in the ground
water transport model at this time. In
this regard, EPA has published
guidelines for developing anaercbic
microbiological biodegradation rate
data for chemicals in the subsurface
envircamen! (see 40 CFR 785.54). Resuils
developed wi.der these guidelines will
provide data on kinetic rates of
degradation. and to a lesser extent. on
the effects of pH and temperature on
these rates. Similar guidelines have not
been developed for aerobic systems at
this time. Data developed under 40 CFR
785.54 may be considered for use in the
mode! at some {uture time.

x. Summary of General Modifications.
The Technical Background Document
{Ref. 9) descnibes in detail the model
revisions, including options developed
but nat implemented {or the purposes of
establishing the regulatory levels for
today's rule. A summary of the major
mode! options and procedures
implemented for the rule follows:

* The model was run for the steady-
state case. The inilial condition was a
constant concentration. The equations
were solved for infinite time.

¢ The unsaturated zone module was
inciuded in the analysis.

* Concentrations can be predicted at
welis placed at any position. The wells
can be allowed to draw from any
selected depth.

* The updated method of computing
dispersivities as a functioa of random
longitudiral well locations was used
{designated in the mode! as the “Gelhar
procedure”).

* The option implemented [or sailing
the boundary condilions between the
unsaturated zone and the aquifer was
the one that limits the lateral extent of
the plume to the downgradient facility
width, computes vertical mixing and
dispersion underneath the {acility, and
estimates the maximum sousce
concentration within the plume Lased
on mass bulunce requirements. Any
combination of conditions that violated
these requirements and, thus is not
physically realistic, was rejected.

The abuve uptions snd additional
upliuns are Listed in the buckground

S ol WIKUIK2T-MAR-90-19 22 0p)

document for the mudei (Rel. =,
Specifically, the mode! input u1.J control
variables. us required and wce. pted by
the computer code. are listed {ur cach
computer run used to set reguiaiury
levels in today's rule.

By incorporating these mud.iications,
the EPACML. as apptlied 1o (andiills,
models the following basic fuutures:

¢ The landfills are filled to c.pacity
and covered with native soil.

¢ Caps are characterized 45 Leing in @
failed or deteriorsted state. Thus.
permeabilities are st to be higher than
would be typical of landfills with an
undamaged cap. It is assumed that liners
are not present.

* All wells (exposure points| urs
considared Lo be downgradien: in every
model run. The longitudinal distaice
parallel to the direction of grouna waier
flow is determined from data uescribed
later in section ULE3.

¢ Laleral well location is de ermined
by allowing the position to uniivrmly
vary at random within the plumc width
and with the additional consiraint that
the location also must be within un area
defined by lines at 90-degree unyles
from the direction of ground w ster flow
at the midpoint of the dowmnyrudient
boundary of the facility.

* Vertical well location is dctermined
by allowing the position of the well
intake point to uniformly vary sl
random over the entire aquifer depth.

* The landfill storage capacity is
assumed to be sufficient to
accommodate sufficient mass of each
conatituent 10 allow a steady. y='e
condition to exist. This produces an
infinite source initial condition.

* Constituents contained within the
landfill do not degrade.

* Infiltration rates are repre.ented as
annually averaged flows baseu on 20-
year climatic records and concomutant
water balance calculations.

b. Use of the EPACML for Surfaca
Impoundments. Because some wastes
are managed In surface impoundments
rather than landfills, several
commentars indicated ths need to
analyze and include the results obtained
by considering s surface impoundmaent
mismanagement scenario. They argued
that dilution/attenuation factors (DAFs)
generatsd by modeling s land!.l]
scenario would be loo stringeni for
wastes managed {n surface
impoundmaents. Based upon thuae
comments. ths Agency decided o
investigate whethar surface
impoundmant DAFs would be
significantly differsnt from lun 4fiil
DAFs. EPA requested comment on the

use of this data in the August 1. 1388
notice.
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Bused upon Uus investigelion. the
Agency hus concluded that the use of
DAFs based on a landfill scenanc is
sppropnrals in establishing the
regulatory levels for wastes managed in
surface impoundments. EPA used the
EPACML model to coafirm this analysis
by modeling & surfsce umpoundment
MusmAansgemeni sCenino.

This conclusion i1s based oo the
Agency’s evaluation of the pbysical
parameters that would lead to dufferent
DAFs los surfacs 1s than
for landfills. A key {uctor that could lead
1o differences in the DAFs from these
iwo types of management um!s (surface
impoundments and lundfills) is the
difference in total leacnate infiltreuoa
rates. Tha infiltration rate is equal 1o the
product of the leachate mass Qux (mass
per unit area per unit time) and the ared
of the management unit. For surface
impoundments, the mass flux can be
considerably greater than {or landfills
However. to the extent that the area of
surface impoundments is typically
smaller than the area of landfills
{slthough some atypical surface
impoundments can be us large. f not
larger than landfills). the effects of the
greater lcachate flux are somewhat
offset. Thal is, while the flux 18 greater.
the area is smaller, resulting 1n
relatively similar leachale infiltration
rales.

A second factor that affects the DAFs
is the situation in which the leachate
flux is large and the ground water
velocity is relatively small. In these
situatinns, a ground water mound may
form below the management unit. Thus
effect is more typically associated with
surface impoundments because of theur
higher leachate fluxes: this effect shouid
result in smaller DAFs [and. thus. more
stringent regulatory levels) than would
be predicted if the mounding did not
occur. As a resull of these factors. the
Agency concluded that DAFs from a
sur{ace impoundment scenano would be
equivalent to or less thun DAFs from s
landfill scenario.

To conflrm this conclusion, EPA used
EPACML to evaluale a surface
impoundment scenario. The main
features of the surface impoundment
scenario, as simulated using EPACML.
are as follows;

* The surfacs impoundments are
filled 10 their fluid capacity and are
assumed {0 oparale on a continuous
basis.

* Bottom layers are charactenzed asa
being in a more permeable stats
(typically ten times graater) than those
found in field studies.

¢ Location rules [or downgradient
well positions and lateral and vertical
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locations are identical 1o lundfills. The
datd base for longitudinal distances is
different, however.

* The operating life of the surface
impoundment is assumed o be
sufficient to sccommodale a sufficient
mass of constituenl to allow a steady-
state condition to exist. This assumption
produces an infinite source initial
candition.

* The leaching rate from a surface
impoundment depends on. among other
factors, the ponding depth in the _
unpoundment and the charucteristics of
the bottom materials. The Hydrologic
Evaluation of Landfill Performance
(HELP) mode! used in evaluating the
landfil] data is inadequate to determine
the leaching rates from surface
impoundments. Therefore, the leaching
rates from subtitle D surface
impoundments were estimated by
consicenng the relationship between the
velocity w. ihs vo=iral direction and the
substrate’s porosity and permeaoiuty
and the solution of the nonlinear steady
state flow problem. To be conservative,
the Agency used a permeability value
ten limes higher than the value typically
reported in field studies as an input for
calculating leaching rates {the source of
these data are discussed below).

* The Agency has not yet conducted a
detailed survey for subtitle D surface
impoundments, but the Agency
conducted a review and analysis of data
on subtite D units in RCRA Facility
Assessment (RFA) Reports (Ref 18). A
set of data on subtitle D surfuce
impoundments was oblained from this
analysis and used as inputs to the
EPACML Additional data were
compiled from aerial photographs by
EPA’s Environunental Pholographic
Interpretation Center (EPIC).

* The data extracled from RFSs
inciuded the area of the surface
impoundments and the distance to
downgredient drinking water wells as
determired by EPIC.

* The ponding depth data ‘or the
subtitle D surface impoundments were
reported by E. C. Jordan (Ref. 9). The
hydraulic conductivity of the bottom
materials was chosen as 1.0 E-8 cm/sec.
This vulue reflects the effect of gradual
settlement and compaction of sediments
at the bottom. because surface
impoundments tend to ill up with
sediments over a period of ubout 20
yesrs or s0. The Agency believes that
the hydruulic conductivity value of 1.0
E~6 cm/sec reprusents @ reasonable
worst-case value. These vulues wers
use¢d in conjunction with EPAC“L to
evlimate DAFs for the surfac .
impourdment dola.

As expected, DAPs predicled lor
surfege impoundmenta ues somzwhat
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smaller than the correspondii x velues
for lundfills (see section LILE i
Howaevar, becauss the EPACM L does
not incorporate the moundiny v/fect, the
surface impoundmeni evaluatiun was
restricted to include only tho:-c cases
where mounding would be minimal and.
thus, reasonubly ignored. A» .
consequence of limiting the ¢ uluation
to these cases, the ling results tend
lo omit soms worst case scenaros. That
is, if all possible cases were included,
tather than just the “no mo=2iing”
cuses. the DAFs for surface
impoundments could be somcwhat
lower and. thus. the downgrud.ent
concentrations may be higher than those
estimaled by the EPACML model The
Agency thus believes that :he omitted
surface impoundment conditions should
be further investigated and muy result in
more ltﬂ.n?fnt tory levcis. The
Agency believes, however. that the
DAFs produced by the EPACML
analysis properly delineate w astes that
are clearly hazardous wastes.

3. Newly Acquired Data

As previously described. (i DAFs
proposed on June 13, 1886, w ¢
calculated based on the subt tie D
landfill scenario. However. s.utile D
landfill data were not availubi.v to the
Agency al thal time, and instcad,
subtitle C landfill data were used.

Several commenters cnticized the use
of subtitle C (hazardous wust:) landfill
data. The Agency agreed with 'he
commenters and has based ::.- final rule
on data from a survey of sul.u waslte
sublitle D landfiils.

a. Landfill Data. The Agenc,
conducted a survey of munic:pal solid
waste landfills in the U.S. (R:f 8). The
survey used a stratified des jn based on
facility size. The results wer.: lubulated
bgsed on 1,102 completed
Guastionnajras Tha survey . ded da
on area of landfills, distance to the
ngarest downgradient drinkinyg water
wells, and thickness of the unsaturated
zone. These data are site-spucific,
corresponding lo individual soiid waste
landfills located throughout the United
States. The survey data wer: unalyzad
1o develop distributions of these sile-
specific paramaeters and used as inpuls
to EPACML. as described in the modal
background document (Ref. 3. The input
frequency distributions are ulso
presented (n the unu documanl.

EPA also collected addit: nui data on
leachate generation at muni ipal
landfills. EPASMOD requircs. as :mnput,
the leachate distribution from the
bottom of the landfill. The ivuching rats
distributions for the June 13. 1888,
nroposal were based on the use of &

T siugie soil type, ioam, ws (hccover soli
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for the lundfill. These distnbutions were
sstimuted using climstologic date fur «
tots) of 30 cilies nalicawide.
represenling the median runge for each
of 18 climatological conditions or zunes
identified in the 48 contiguous slules

The assumplions of a single so1l type
and 18 climalic zones were cnticized «»
nol being realistic and resulling 1n «n
overly oplimistic cap performance. The
commenters suggested enhancing the
dats base by including simulation of
dillereni soii covers. -

In response (0 these comments. the
Agency has implemented a number of
changes. The Agency believes that these
modifications significantly unprove the
validity of the leachate flux distnbution
and make it more realisuc

Soil Type

The Soil Conservation Service (SCS)
has a county-by-county sol mapping
program underway. More than 90
percent of the land area in the US. has
been mapped. and soil data representing
approximately 51 percent of the tota)
land area in the U.S. have beea entered
into & computer data base. Using thus
data base, the soil classifications were
gru .ped according to the US.
Department of Agnculture's definstions
of coarse. medium. and fine textures.
These three cutegories are represented
in EPACML by soils equivaleal wa
properties to sandy loam. silt loam. and
silty clay loam for the landfill cover
matenals. The latest resuits show that
coarse grained soils. medium grawned
soils. and fine grained sous represcnt
15.4. 58.8. and 28.0 percent. respectively.
of the soils that have been mapped thus
far.

Climatic Zones

The number of cities represenung
climauc vanations that were ysed 1o
develop frequency distnbutions for the
leachate generation has been increased
from 30 to 100. The reason for this
change was to reduce the chance that
any one city would provide an
unrepresentalive percolation rate in il
climatic range.

The climatic data base used in
EPACML was enhanced o include 1ix
precipitation ranges and five ranges of
pan evaporation rates, thereby resulting
in 30 climatic ranges as opposed 1o the
18 dascribed ln the earlier proposul. For
the climatic ranges so defined. the
percentagse of the area of the 48 states
represented by sach range wus
calculated. and the percent areal
average was used lo weight ths
petcolation (recharge and/or
infiltration) rate estimated for the
selected citics in each rangs according

~
v
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to probable relative occurrence in the
U.S. The effect of these changes is to
provide more representative values ol
the overall national distnbution of the
leachate flux.

After the percolation data {or the
landfill were calculated using the HELP
madel (Ref g), the climatic ranges were
further subdivided to account for wide
varialions in percolation within a runge.
This resu’ted in separate subranges
being established for some California
cities (Los Angelesa, Sacramento, San
Diego, and Santa Marid). and two
Oregon cities (Medford and Astoria).

Percolation rates for each of the
selected cities in the 48 contiguous
states were determined using silt loam,
sandy loam, and silty clay loam cover
soils. These soils, based - ta
obtained from the SCS, ap} urto
represent the most common soil types in
the U.S.. and thus the most common soil
to be used as covers for landfills. They
also span the range of likely cover soils,
fram fine-grained to coarse-grained. or
from low to high percolation rates.

4. DAF Evaluation

a. Selection of an Appru;. .ute
Percentile. As described c.riier, the
EPACML was used 10 inv. ».gite the
expected runge of DAFs «s>>uciated with
mismanagement of solid w uxles. As
generated by EPACML, the DAF
represents the expected rudiction in the
voncentralion of a constitucnt during
trunsport through soil and ;round water
from the leachate release L uint (botlom
of the waste management unit) lo an
exposure point (& well serving as a
drinking-watar supply). Th : wide range
of possible enviroamentai >citings {e.g-
ground water velocities. pil.
temperatures, sic.} and the muititude of
possible scenario coafigurations (e.g.
facility area. distance to downgradient
wells, e1c.) result in an exi:cmely wide
range of DAFs. Monte cariu sumulation
was used to implement EF ACML. and
the resulting cumulative {requency
distribution can be viewed as a ranked
order of increasingly higher
downgradient coacentralions expected

Simulations were pericrmed for vach of ~“irom the “best-case”™ situitions (large

these soil types, and the results
weighted according to the frequency of
occurrence {or each type.

The leaching rate flux was determined
by using the average. weighted
percolation rate from the cities in each
climatic range. The model background
Jocument (Ref. 9) presents the data used
and the accompanying changes 1o the
June 13, 1986 propasal runs.

b. Chemical-Specific Parameters. In
the EPASMOD proposal. chemical
parameters. such as hydrolysis rates.
were used to calculate the relative
retardation factors and degradalion
rates for selected compounds. Some of
the chemical-specific parameters used in
that model were estimated based on a
brief review of the existing chemical
data. Some commenters criticized some
of the parameter values selected and
used for that proposal as being
nonrepresentative of the range of
parameter values.

The Agency has an ongoing program
for the measurement of constituent-
specific purumaeters und for the review
of new constituent-specific dutu as
tepe ried in the current scientific
literuture. Some hydrolysis rate
constants und octanol-water partition
coefficients used in the propossl huve
been revised to reflect the most recant
lebsratory muvsuramants end recent
vaiues reported in the Literstyre. The
updated paramuter voluvs ure given in
the Luckground document {Rel. 9) and
represent either messured or begt
avuiisble values

S iy
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DAPFs) to the “worsl-case’ situations
{small DAFs) for the scen. 1o being
investigated.

The Agency's proposed pproach was
1o define DAFs represantati e of
reasonable worsl-case condilions as
those corresponding to the s5th
percentile of the cumulati\ « frequency
distribution. The Agency received
numerous comments on th. selection of
the 85th percentile. which .r: addressed
in Section d. following.

b. Resulting DAFs for L.:utills. The
DAF values corresponding (v various

cumulative frequency levcis for landfills
are as follows:

Percantis e 55 90 | 08

A8 W conesar | i l
R 328 34 47 12
mawm‘ e 35 162 ’ 52 14

‘The DAFs for chiorofomm are wwynOy Megher than
10 he other NONSeg Consuluents Decause
cHiNIoMm B expaciad © ohis shghlly Asng

The similar DAF values lur
nondegrading constituents und
chioroform arises becausc il these
conslituenis either do not vvyrade at all
or only degrade slightly.

c. Resuiting DAFs for S.-tuce
impoundments. Tha DAF » fues
carresponding to various « smulative
frequancy lavels for the surfuce
impoundment investigatio:.s described
in E.2.b of this section ure 1> follows:
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Peorcartad 00 56 9 e

Al NONOeY BNG  CONSER-

v 226 111 51 1w
Creoeotorm 227 1 L2 ‘e

As with the landfills. the constant
UAF for all consutuents reflects the fact
that sondegruders and very slow
degruders bave virtually 1dentics]
environmental {ute for the scznano
investigated. As the resulting numbers
indicate, within & reasoaable degree !
accuracy, the DAFs for waste mansged
in surface impoundments are equivalen!
to the corresponding landfill DAFs.

d. Final DAF Selection. The Agency's
purpose in developing dilutiou/
attenuation {actora (DAFs) » W0 Wdenuly
wastes whose lea ching bebavior
indicates that they may pose « hazard (o
buman health unlesc they are controlled
under subtitle C managemen! standards.

* Thus, the Agency developed a

subsurface fate and transport mode! that
simulates a sublide D management wut
e, 2 munizi=z! lzadfill) and the
mbcur{acc environment that would be
encountered by loxic constituents a5
they migrate (rom the management unit
to a dnnking-water well In order 10
make the model's output (DAFs) as
realistc as possible. the Agency
implemented the model using real-worid
distnbutions for parameter values (e 3.
areas of landfills. propertes of the
subsurface environment. etc.) whenever
possible. The monte carlo structure of
the simulation allowed the modeling
resulls to be presented as a cumulalive
frequency distribution or probability
That is. the model expresses the
probability thal a loxic constituent
disposed of in @ municipal solid wasic
landfill will undergo certuin dilution:
altenuation as it moves through o
subsurface environment 1o an exposure
powat. Thus. there is s different DAF for
each selected probabulity.

In its june 13, 1986 proposal nouce. the
Agency proposed the use of the DAF
carresponding to the 8Sth percenule
cumulative frequency lavel and
requeated commaent on the use of other
p~ antile levels. Commants wers
received urging the use ~{ both higher
and lower levels. Recommendations for
usirg the 80th percentile cwnulative
frequency were justified by assertions
that the assumptions used in the model
wers already undu)y conservative. One
commenter noted wtnat EPA could sull
rely on the listing progrire: 1o regulate
wastes whose leachate concentrations
would not eaceed the regulatory levels
derived [roni the lower percentile DAY
but that are sull considered hazardous




&

Other commenters argued that the 88th
percentile was not adequately protective
of human health and the snvircamaent.
One commenter. cla that
assumptions (n the mode! were not
conservative enough, recommendsd tha!
the ¥Sth percantile be used.

In selecting the appropriats level, the
Agency recognizes that thare is no
consansus “correct” level for
interpreting modeling results. This has
resulled in a particular challengs in
developing today's rule, wharein &
quantitative approach is being used for
guidance in answering what is a partly
qualitative question—namely, “what is
the human health impact of unregulated
management of certain types of wasiss
in a ‘reasonable worst-case' disposal
scenario?™ While the Agency believes
that the 85th percentile is an sppropriats
choice o represent a reasonable worsl-
case result, consideration of the
relationship of the 85th percentile DAP
to other percentile DAFs is also
appropriste. That is, the Agency
believes that the behavior, ar shape, of
the upper portion of the cumulative
frequency distribution curve should also
be evaluated in order o delermins how
critical the selection of a
frequency level is to the DAF.

Anather consideration in da
the appropriate DAF value, independent
of the selected cumulative frequency
level. is the accuracy inherent in the
dala set used. Given that thers is some
uncertainty associated with any data set
used to represent possible values for
any parameter, and that the model
requires values for many paramasters,
the Agency believes that the selectad
DAF value should not imply an undue
degree of accuracy.

After considering the above factors,
the Agency has concluded that a DAF
value of 100 is appropriate for
establishing the regulatory levels for the
constituents included in today's rule.!
First. the Agency believes that,
considering the number of paramaters
for which distributions of vaiues were
established (in order lo represent a

“generalized” scensrio). s DAF with an
order-of-magnitude precision is

! As exploined previowsly, hwhmh
lodaru\h.mm ht
severs! of the (ae which regulat

those thai are sxpecied 1o hydrolyis appresictly -
and 1hose ior which )i has noi yei beea determined
whather the sieady-state solution 10 the subsurface
{ate and renspart mode! is approprists. Once 1he
lssuss associaled wilh thess conellusals are
tesvived. the Agsacy wmill ia of repropose
(a8 warranied| iegulstory levels lor these
cuns'itusnts. For cases whers regulstory lavels sre
reproposed. they may intorporats dilution/
silenustion facloss other than 100,

S -45999 003 HOIN2T-MAR -90-15:22:20)
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appropriais.® Becond. in suivciing this
DAF value of 100. the Ao v notad that
the 80th and 90th percentiic UAFs, s
well as the 88th percentile DAFs,
indicate that constituents niyra n
the madaled 4 ’u"““‘ Aranora he

diluted b mxhnuly twu orders of
nz (s als0 true of the
pndlcud DAPs from the du!a used for

surface impoundments. Thus. EPA
belisves that a8 DAF data us:d for
indicating dilution by two orders of
magni (Ls. 100) is spprupnate.
Moreovsr, as the data (ndicuty, 00 an
order-of-magnitude scale. Lhe predicied
DAPF {3 not extremaly sensitive o the
exact cumulative frequency valus that
was sslected.

The Agency points out that! the
coasidaratioas 1o the use of 100
to represent the predicted
dilution/sttenuation factors ure unique
to today’s promulgation. (n other cases,
different wudadau' nr.y be more
appropriate. For when

values can be =35 amowly
“Mhui:.&i evuluﬁ:l).

precision

apprupruldy ascribed to the mi’.»
predicted DAFs. Likewise, where the
program are different (..e. other
than to tify levels that are indicative
of wastes that clearly are hazardous),
the selection of a value that represents a
cumulative frequency value vther than
the 85th percantile may be warrantsd.

£ Taxicity Characteristic Leaching
Procedure (TCLP) (Method 1311)

1. Introduction

The development of the TCLP and the

role of the test in identifying a wasle as
were discussed at length in

the June 1988 proposal (51 FR 21848}
Today, EPA ia promulgating the TCLP,
with some improvements and
modlﬂadou.uunphummlwth
EP for use in the identification of
hazardous waste. (Tha revised TCLP s -

part 261 and has been dultuud a
EPA Method 1311 and will
Incorporated in “Test Malhods for
Evaluating Solid Wasts Physical/
Chamical Methods—8W-848".)

The Agency recsived numercus
comments in responss to the Federal
Ragister notices (51 FR 1802, 51 FR
21044, 81 FR 24880, 51 FR 33207, 51 MR
M 51 FR 40043 and 33 FR 18733)
reiaivd (0 the TCLr procedure.1n
particular, EPA received close to 140
commants on the application ol the
TCLP in responss (o the Juna 1988

' The health data ie
magniiude precision and
aumber of significaat Agures.

valid 10 one order of
may control \he ietal

F4701.FMT...[16.30]...7-06-88

" sncouniered

frag

The comments coversd
poneral lssuss such as the relatioashup
to the EP, the of research

along with the Agsncy’s respoase to
thess comupents (Rel 4}
in this preambls. only certain
commentis are discuseed. which inclide
(s) the applicability of the TCLP to
specific types of wasts {i.e. solidified
wasiss}: (b) the anal difficulties
anaiysis of the
TCLP extract for

compounds
and pbenoxy herbicides: and (c) the
use of quantitation limits. The first two
comment lssuss sre preseniad below
while the last comment and the
Agency’s respoass s given in sec’scn
IV.C of this preamble.

2 Adogption in the LDR Rulemaking and
Modification from the Proposed Rule

The TCLP was promulgaiad in
Appendix [ to 40 CFR part 288 cn
November 7, 1968 (51 FR 40683}, as part
of the Land Disposal Restrictions Rule
{or Solvents and Dioxine. The TCLP is
used in the Land Disposal Restrictions
(LDR) program (o determine whether
cartain wasies require treatznen! pnor o
I-nddhpou.lwdwdtmwhlbu
certain treatsd wasiss maet the
applicable (reatment standards. In
loday’s ruls. the Agency has
incorporated two other clarifications to
the TCLP as proposed oo May 4. 19088
{33 FR 18782) for use in both the LDR
and the TC

The Agency modified the proposed
TCLP as a result of the Agency’s own
ressarch and commenis received oo the
anuary 14, 1908 (31 FR 1002) proposa)

the LDR program the Juns 13,
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The first change is the insertlon ol a
maore detailed method flow chart 10
explain how analysts are to perform the
test. Commaents sxpressed confusion
regarding the original flow chart (e.g..
that it was difficult 10 follew), 2o the
Agency has sdded this naw chari to
eliminats confusion. The second changs
is the addition of naw equipmant
suppliers 1o provide more information
on the availability of suitable lesting
equ.pmaent. The new equipment
suppliers include two manufacturers of
rotary agitation devices, Environmaental

Bedford. MA:; two manufacturers of a
zero-headspace extractor (ZHE) vessel,
Lars Lande of Whitmore Lake, M] and
Environmental Machine and Design,
Inc., of Lynchburg. VA: and three
manufacturers of filter media, Millipore
Corparation of Bedford, MA: Nucleopore
Carpaoration of Pleasanton. CA: and
Micro Piltration Systems of Dublin. CA.
These manufacturers are listed in
Tables 2. 3, and &, raapeciivaly, of the' *
method (ie.. Appenuix II of 40 CFR 281),
along with company telephons numbers
and equipment model nw.nbers.

Another more substantial proposed
modification, the addition of a stainless
steel cage insert to the bottle extractor,
will not be added by the Agency at this
time for the reasons discussed below.
The Agency had proposed this
maodification to eliminate the
requirement for particle size reduction
for certain types of wastes (e.g.,
solidified materials).

3. Applicability of TCLP to Solidified
Wastes

Some commenters “th. ‘
resarvations regarding a bilit
of the TCLP to specific typespg??ulez{
The wastes of concern wers solidifled
wastes. Numerous commeniars
supporied the reinstatament of the
structural in ty procedure (S8IP) or
some hdlﬁ:‘i“ sla mmm for
0 wasies. argued that
particle size reduction {i.a., “grinding")
would be inappropriaie in those
instances whare solidification of the
wasie is needed 10 mest the best
demonsirsted available Lechno
(BDAT) provisioas of the law that
grinding may not adequately represent
the wea procsss or the sffact of
vehiculer Commentisrs
recommended that tha Agency retain ths
S1P. Others agreed that size
reduction is inapproprisie for stabilized
monolithic wastes and produces
unrepresentative results. Specifically,
commanters stated that pasticls size
reduction uiters the physicsl chazacter
of many solidifled wustas by destroying

S 04 | QIAOIN2T-MAR-30-15:22:24)

the cementitious propcriy of these
wummm.mrmamm
nulnmsmwuunuu&.sy
increasing Lhe surface «roa that is
available to stiack by 4 lsaching
medjym. tha amaur! snd rale st which
substances may be leached increases.
Inasmuch as wasts grinding is not
normally employed in muaicipel
landfills, particle size : eduction renders
the TCLP & lese accurate model of
laaching in a municipai lundfill
suviroamest
Sincs the june 13. 1868. proposal. the
has reviewed 1he use of the 8IP,
w uses 8 drop-bun.mer Lo test the
integrity of the waste and to reducs its
siza {f it fractures. The Agency lound
Ihnld'ho?tchleydmuhutho
potantial of a monolithic waste to be
degraded by vehiculur rafficon a
landfill, it cannot address certain other
stresses acting oo the wasts (0.g. wet-
dry and freeze-thaw cycles). ln addition.
the SIP can oaly be used {or wastas that

..can be prepersd In 2-epls ofspecificd —

dimensions.

While evaluatling the use of the SIP,
the Agency found that denss, hard
matsrials would occas.onally brsak the
mm bottle. To prevent

of the bottles, the Agency
daveloped a cags insert foe the extractoe
bottle. The cage. which is designed o
prevent coatact between the hard
sample and the sides of the botile. is
constructed of 0.25-inch stainless steel

woven mesh. Experimenits have shown
that the use of the cage prevents bottle
breakage.

While svaluating the utility of the
cags. the Agency noticed that wastes
that were believed 1o be well-solidified
retainad their monolittic nature in the
cage during extraction. whereas wastas
that were balieved 10 t.c [ess well
stabilizad (even thoug! some of them
had passed the SIP) were broken into
small pisces during the extraction. Thus,
these experimants led 1o the
use of the stainless steel wire cage in the
sxtraction apparatus (53 FR 28782, May
24. 1988). The use of Lhis devics, the
Agency belisved. lested the physical
integrity of the sample and reduces
particls sizs appropriately.

Commanters expressed support for
the cage modification—that it is & step
inthe a te direction toward a
more tic assessment of the
CAVIIORMenia: eaciiig-poionsat 22 2
solidified waste. However, commentars
also had concerns thal the cage was
pro prematurely-—that not enough
evaluation of waste samples using the
cage had been dons. Specificaily,
commentars argusd thut the cage could
possibly leach significunt quantities of

F4701.FMT...[16.30]...7-08-88
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aicks! and chromium 0 contaminate
metals analysis: that U would be
difficult to collect represeniative

n some cases. that there wer:

wilh the configurauoa of the
cags 80 that it parid sot b
asccommodsied 1o fit a largs srrey of
bottiss: that the cage’s construction
provided numerous crevices and a
significant amouni of surface ares for
wasts residus 1o collect. making
eflactive cags clesning difficult; and L
solidified sampies could be molded 10!
8 shape that would causs less matens
10 be sloughed off duriag exiracticn.
leading (o & lese ¢ lest The

Agency these commenters
nndhummwmhruudmx
the cage modification ai this ume. The
Agency currenily has work underway
evaluate all these coocerns. and will

continue 10 evaluate modifications of
the TCLP and will further

improvemaents as are developed.
4 Analytical Methods

Several comments addressed the
analytical difficulties of analyning the
TCLP extraci for pbenclic compounds
and phenoxy acid herbicides by gas
chromatography/mass spectroscopy.
SW-848 Ma 4250 (CC/MS). These
analytical difficulties inciude the
intarferencs of the acetate oo in the
TCLP leach fluid with the column
packing material of Method 8250
Removal of the acetnie ion is often
difficult. and equipmen! damage may
result if the acetale is not removed (i.e
the acetate {0a can destroy the column
packing material).

Tha Agency agrees that analysis for
acidic compounds by GC methods may
be difficull. but not impossible. The
Agency s ts the use of a banded-
phase cap column (Method 8270)
reduce the inlerference from acatate. U
addition, the is investigating
other methods for removal of the sces
ion from the sxtrect befors anatysis for
the phenclics and herbicide and
welcomes alternative suggestioas.
especially whea sccompanied by
supporting data.

The Agency bad suggested the use o!
HPLC as an altarnative to GC/MS
analysis of pbenclics and phenoxy acic
harbicides. However, several
commentsrs believed that an HPLC
mathod is geperally regarded as more

Ve aDu oot 48 reaqiry avauable
as GC/MS. In addition, somas
commenters indicated that GC/MS is a
bettcr method analytically than HPLC,
and that HPLC would be more difficult
to implement. The commentars
expressed that, at the very lsast. a
lengthy verification process would be
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required lo determine an HPLC method's
ruggedness and reproducibility and o
determine the moet ¢/fective

stepe. The commenters further

that even if un effective HPLC
procadure is developed and lpptov by
the Agency, il is bound 1o increase

analyticai cosis and slow down tho
analytical throughpyt. EBven withou!

an aqueous medium, followed by
extraction, recovery, and concentration.
is bound 10 require more manpowsr and
thus more mooey than a mare direct
solvent extraction of the solid itsell The
commenters indicated that methods {or
analyzing solid wasts for semi-volatile
organics and phenoxyscid herbicides
are already described in SW-8448 and
should be the preferred methods. both
for practicality and as & way of
providing a reliable test.

The Agency agress that the GC/M8 or

becanss the squipme=! is mer: regllly
and widely available than HPLC,
despits the sssociatad difficuities. HPLC
methods {or phenolic compounds are not
included in the third edition of SW-848
because of a lack of validation data. The
Agency will allow only the use of the
GC/MS method until such time that the
Agency proposes an HPLC method.

G. Testing and Recordkeeping
Requirements
1. Existing Requirements for Generators

Under existing regulations, persons
who penerats solid waste are not
specifically required Lo lest their wasies
10 determine whether they exhibit the
charactaristic of EP toxicity or any other
charactaristic Instsad, solid waste
generators are required 1o maks a
dﬂumntionu!nwhﬂhnunoﬂhdr
wastss are L szardous (40 CFR 282.11).
If a wasts is found to be excluded
from regulation under § 281.4. or if it ie
found 10 be a listed wasle
under subpart D of 40 CPR part 281, no
further determination of hazardousness
is necsssary. On the other hand. if a
wasis is neither excluded nor lisied, the
solid wasts generaior must detarmine
whaether it exhibits any of the hazardous
wasle charscieristics in subpart C of 40
CFR part 281. This determination may
be made by either tasting the wasts or
spplying knowledss of the waste, the -
raw materials, and the processes used in
ite ation.

& wasle is determinad to be
hazardous. the gsnerstor must

records establishing the basis for
determinstion (40 CFR 202.40(c)). These

S04 1999 00IKOIN2T-MAR-90-15:22:29)

records must be maiaisined (ur < lsast
3 yoars aflar the genersior ao lunyer
bandles the wasis ia question Nuithes
of thase recordhesplag requircincnts,
however, appliss 10 solid was!:

m who do not geners:s
_ ! wesles.

Giber provisions ia the hazarddus
waste tions make gsnersturs
lor knowing the prupertiss
of wastes snd lor documenung that

know For example. penersions
who that their wasiss urs
hazardous must nevertheless huve

ml’Man.bodmwn.m
genaraiors of hasardons waste ure
required under 40 CFR part 268 (o
determine whether their wastes ure
restriciad from land disposal.

2. Changes Coneidered

I she lans 13, 1908 groposall CFA
concern that the current
system lor

Agancy
discussed the possibility of requiring
solid waste genarators Lo test thess
wastss periodically.

In the proposed rule, EPA identified
mmmdlmmntmnghlbt
TC final rule. In the first

would retaiun the

.lneralon to
hm- matenals and
pmeum mu?o:n[;le; as
M w the
neond EPA would require the -
ﬂn‘ Qrm asiss. at a frequency
regulation. Pinally. in the

E

&Amywould

require lnﬁuhnvi&oux s

plmhrmhqmy Under
tors would be

to an appropriaie
ting frequency on Agency
andana. ud todounnt tha basis for
their choics.

Commentars were haavily divided on
the lasue of testing and recordkeeping
requirements. Many commentars,
including waste mADegeman: firms and

it

a favs gamersicey, Sovrsd mondatiey
tulha‘o[loudwutn.lloﬂohhau
commenters argued that generators

y lack sufficient infoemation to

thair wastes without testing. Indeed. one
commaentsr claimed that with 52
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consiilusals regulaied a! the part-pes-

million level of lower. s pemersior could

mnhmma-tmcmbm

the TC without periormiag

tool. The commentiers concluded that

mnwmwwmm
that polentiall M=ardocs

\vummmw..d
masaged.

A lsw commesniers offered somewha!
14 ‘:A-ﬂc.
nq-h-.u or soms
out the! masdelory

producs are clearly bazardous or clearty
sonhazardous. Whenever uncertainty
exista, thess commeniars stated.
md&ud‘dnnlhirnum
e lests.
mmwm1m
cauticned response results from
mmﬂablmy(ormkin(w
tions, regardigse of whether
Mwwnnmm@::ﬁn
¥ concinded that testing
mmm
placs & struin on limited laboratory
e recognizes that there
are
nnym;lhnnnhud\o&lm
imposition of a testing requiresent,
for the Toxicity Charecteristic and the

Whtb-Am

that the o for
t current reQuirements
baszardous wasts determinations are not
WNboumnaymmdoH
L Zliclant kinowladgs w maks a
mwwwaum
Agency further believes that Hability for
incorrect detarminations provides a

hazardous wastes as non-haszardous.
Although EPA thinks that the current




e

syslem se! forth in 40 CFR 202.11 Is
ellective. the Agsncy belleves thal
umposing 3 lesling requirement does
have some merit. in that it could
increase the ol determinations.

could clarily the Use of
genarators. and {acilitate
compliance moniloring.

The Agency will continue to evalests

the commeats on th.s lssue a3 well as
explote other options (or a tasting
requuremaeni. At presenl. however, the
Agency is nol yet resdy to po {orward
with a issting requirement on any
of the optionas it has evaluaied thus far.
Should the Ageacy decide that an
appropriats approach is avaiiable. It will
propose and solicit comment upon the

details of that in & separaie
In the meantime, the
Agency be that the existing

determination requirement {as specified
at 40 CFR 282.11), as wall as the liability
{or incorrect determinations. is effective
and practical
R. Applicability o Wastes Manoged in
Surfoce (mpoundments

Aa discussed sbovus. in response to
MWTC.WAMM-‘
comments questioning the validi
applying the TC o wasles. including
nnuulmllhlytohtmmpdln
sur{acs impoundmenis. In response to
commenters' concerns. on May 18, 1987,
EPA published a Supplemental Notics of
Proposed Rulemaking in the Pedecal
Register. which requesied comments
and dala on several issues related o the
regulation of wastss managed in surface
impoundments under the TC rule. The

{assuming such an approach) on: (1) The
criteria to be used (o daterming whether
the surface impoundment scenaric
should apply to a particular waste, (2)
the point at which concentration
tmeasurements should be made (s.g- at
the point of generation or within the
impoundment}. and (3) how multiple
sur{ace impoundments should be
handled undex the TC rule.
Gomm:ncdvndlnmtotho

nolice concerning the surface

impoundment scsnario are
summarizad and in section
1A 2 c Commaents recsived in response
1o the notice. which addressed

point and multiple hmw
are discusesd below

1. Sampling Pu.at

In the May 18, 1987 notics, EPA
nqmudmmucnwhﬂhz
svalustions of wasiss
surface impoundments bobuod
oa msasursments of the concrnirstion in
the impoundment or at the inlet 1o the
impoundment. [n response. some

5041999 0034(01 X27-MAR -90-15:22:33)
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COMMSnions supporied sen.oling st the
iniet o the impoundmeni «id ststad that
the wasls wilhun the
mﬂnl is a0t omly cuntrary 0
intent. but cunflicls with

EPA's own regulations tha! require the
determination of hazard tu Le made at
lhomldmnon.

Giber commemers, Bow o ver, argued
that wastes should be sampled withia
or that the

conatituents that poss s threat lo
waler. Some commentiers srgusd
svaluation of hasard should be based on
i effinsnt because
concentrations of the wastewaters
within the impoundment are
spproximately the same as the
concsntrations in the impoundment
effluent.

i the 10 allow persons
to make thelr tiosa o tha .. . .
wusts in the impoundment. it would
raise quastions that the Agency bas aot
yet evaluated nor laken
comment on. For in this
situation. should the Agency actually
require testing: if 30, how often and
what should be tested? Would such a
result allow persons 10 land dispose of
wastes that (but for the point of hazard
delermination) would be hazardous.
contrary to Congreselonal intent? Would
such a result allow persons 1 treat
wastes without a permit and thus be
inconsistent with Congressiona!l intent?
EPA concedes that, for some uctivities
(e.3~ closure), leachate quality may be
more appropriataly assessed by
msasuring concentrations at riultiple
sites within the impoundment.

The current rules require thu! the
determination of whether a wuste is
hazardous be made at the pouit of
wm.mmmm

2 solid wasia). (A wasis must
be a solid waste before it can ue
classified as & hazardous waste under
RCRA.) EPA believes that datermination
of the regulatory status of a wusts at the
point of generation continuaes 1o be

regulatory lavels for wastewatars. To be
consistent with other hazardous waste

R s
the sbove questions. EPA s

retaining the existing approach of
nqulmuuapu.nunlupotntol
senaration.

P4701.PMT...[16.30]...7-06-88

2 Muitiple Surfacs impoundments
in the May 1A 1967 notica. EPA
WMMMW

on the presencs of




partucular. Ihey suggested that the TC
should be the only basis for regulaling
wastes that have been identifled as
hazardous solely becauss of \he
presance of a TC constituant. Such an
approach. according 10 the commenters.
waould establish 4 more reticnal basis -
{or identifying hazardous wastes.
Wasies failing the TC test would be
regulated as hazardous wasiss. whether
or not they have previously been lisiad.
because hey have demonatraied the
poiential 10 poss a threat 10 human
health and the saviroament. Wasies
passing the TC test, (n contrast, would
aot be subject to subtitie C regulation.
The commenlers claimed that. by
definition. if the sxirsct from a wasle
that was lisied because of the
of s TC constituent does not contain the
constituent in a concantration greater
than or squal to the regulatory level, the
waste can safaly be managed at a
subtitle D lacility.

EPA does not that the TC
thom. m&fymmdmd

counstitule the basis foc Listing o waste.
In fact, prior t0 loday’s action.

constituents other than the ones cited in
Appendix V1l of 40 CFR part 281 as the
basis {or the listings. It (s for this reason
that Congress directed EPA, in
evaluating delisting petitiona, to
consider coostituents other than those
for which the wastas were listed.
assuming that there s a reasonable
besis L0 believe that such constituents
might render the wastes hazardous (see
RCRA section 3001(f)}. [n many cases,
the sdditional hazardous constituents
that are present in & waste may not be
on the list of TC constituenis. The
listings may thereiore serve io identify
wastss that pass the TC iest but are
nevertheless hazardous. Removing
wastes from a hazardous wasts listing
withoul sa evalustion of additional
coastituents would appesr o be
inconaistent with the inlent of section
J001(f}.

Another resson for the
hazsrdous wasts listings (s that TC
constituents may contlinus o pose 8
threa! to buman health and the
environmen! sven when they are
prasent in cuncantrations lower than the

S Uk ey UINOIK2T-MAR-90-15:22.)7)

regulaiory levels. The reguiaiury leveis
have not designed 1o suruse Lhe
problems of phytloloxicity. syusiic
loxicity, of bicsccumulation Lutentisl
Moreover. they have 80t bec: dssigned
10 identify the full raage of wuaslee that
ay O ONIC Lo humes Deinys 1nslesd.
the characteristic levels have Loen
estublished at concestrations where
there is a high degres of cerisinty thal
any wasies wilth comstitusnin 41 levaile
squal 10 or exceeding the reyulaiory
lavels pose a poteatial threat 10 humaa
bealth. ndividual wasies may continue
ta be hasardous, deepite the [uct that
they may contain TC comstituents in
concentrations below the reguialocry
levels. This is trus for
wasies that have the poteniiai 1o be
exposed 10 more aggressive leaching
conditions than those modeisd 10 the
TCLP. As a result. EPA believes that
wasies previoualy listed as huxzardous
should continue 10 be comsidered
hasardous, whether or sot they exhibit
the charscieristic. ..
b Aixiure” and “Dertved ¥rom™
Rules. Becanes the TC will noi

the listings for hazurdous
wastss, it aleo will aot affect the
reguiaiory status of wastes that are
hasardous by virtus of the “muxture”
rule of 40 CFR 262.3(e)(2)iv) ur the
“derived from™ ruls of 40 CFR 281.3{c}.
The “mixture” rule provides tha! any
mixture of a listed hazardous wuste and
8 solid waste is itself @ RCRA hazanious
wasts.? The “derived from™ rule siates
that any wasts derived from the
treatment, siorage. or disposa! of a listed
hazardous waasls is hazardous.

Seversl commenters contended that
the current regulaiory scheme
ncompasees wasies that contain de
minimis quantities of lsachable orgaaic

|
g

of hasardows waets. U
o mixture does At eahibit any cherecienai of
hasardous wasie, the Miakere o Ant dalneu s
haserdeus (40 CPR 201 2e J2KNIL
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would be “seil " in the
senes that it would shmiaats the need
{or the curren: process of petiLons sad
review (or delisting

ZPA recognizes tha! the “mixturs” ‘
sad “derived from” ~2 2 may uvew
wwﬁ-zuh“-um&ﬂ
contala very smounts of
hazardous wasies Lha! heve beas mixed
80 84 0 reader them nonhassrdous.
However, the Agency

!
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bazardous under the “mixture™ and rule will bring lerge quanilise of clement is the origiasl TC proposal. For
“derived from” rules. The Agency dose  curreally exampled wasiuwaisrs ialo w&wwr"‘fﬂ“
oot beliave, however. that the the hazardous weste me .« oment lovels that are veed o estabiish “no
alternative suggesied by the mt-.h-ﬂca.&ooomuwmm hazand™ loveis nnder the delisting
commanters (Ls. relying oa the TC to _J!hﬁuhwiﬂmunlum “momb“.hg:.hhdo
reoylate mixtures and trestment - reis il S i were o sotablieh proposec

' residues) would adequataly protect disapproved of this result. siating that TC reguisiory siandesds. is addition. th
human health and the snvironmenl As the minture rule sxempiion wes delisting program uees (as spproprisis)
noted above, wasties that pass the promuigatad (s recogaitivn that seall s different grouad waler raaspor
charscleristic lest may nevertheless be  amounts of certaia spent rolventis are model {Le.. the Vertical sad Horizonlal
hazardous. sither because they conlain  ofien mos! effickenlly muicged by boing  Sgsead (VHS) Model)l which ganersies
listed constituents at concentrstions discharged 10 a plaal’'s wuslewsier generic DASs rather thes compound-
below the TC regulalory levels but at trestment sysiem and tha! this method specific {aciors. Pinally. the delisting
levels and under circumstances that of management doss no! pose risks o program smpioys (ae ) the
asvertheless render the waste busan hesith sad the en: ircament. Ovgasic Leschale (OLM) rather
W"mmm n:‘q ml‘lw ﬂ-mhnuh ° orpenic

coastituents that are not may some carrently « the 10 which various

covered by the TC rule. As noted above. wastewaters isto the sublitle C constitusats are liksly 1o jeach rom
\hmho:lnhv.hdlﬁn:::lnw m&:nmmpu:.ﬁ'um Ageacy 10 use the same relerencs levels.
wasts, but are levels thal are set 10 hazardous wasis listings. not leaching procedures |
clearly define hazardous wasts. Waslas  characteristics. Thus, there s no DAFs. aad = boch

containing constituents falling below inconslstency between th:s ruls sad the the aad ,

programs. A few commeniers
hase levels may still present a hazard in  mixtusre ruls examption. | uddition. it particular prefersace for adopting
more limited situstions. should be noled that the 1'C regulatory h.m%“:dhn,:
e "...n.a.;":wa“.:‘:“"" - TC -
that some inequities may resull by the a nsk asessement
application of the “mixture™ and methodologies. Consequently, EPA M-l:nun.bud#ﬂ:‘-;c‘u
“derived from"” rules lo cartain dilute believes that the TC regulstory levels """“"Tc'w"*‘;‘*""”
listed wasies. The Agency therefore is  are the best measurse available to proposed comespanding

considering proposing an amendment to  identify wasiewater muxtures that poss  Siements in the delisting program. -
the definition of hazardous waste which & threat (o human health und the M'W%WTM
would establish self-implementing de snvironment In contrast. the mixture Reference Leveis. the only diflersnce

minimis examption levels for hazardous  ruls examption levels are based upoa betwesn the loveis used in the delisung
coastituenis found in listed wastes. less current risk information. program and those in the TC final rule s
Listed wasies that mee! thess exemption  Even though some wusi:watlers the uss of different risk leveis for the
lavels would no longer be Listed presently covered by the mixiure rule  CAPCiBOgens (Ls. delisling uees & mare
hazardous wastes and thus would not examption will become hazardous conservative risk factor of 107 for
need 10 be managed as hazardous wastes as & result of the TC rule. EPA  CArciaogens. compared 1o the wee of a
wastss unless they exhibit a hazardous  believes that the exsmption will 107" ris’ lactor in the TC rule). Maoy of
waste charactaristic. continue (0 serve an Impariunt purpose e differences betwesn the chroaic
¢ Mixture Rule Examptioa. The by easuring that mixtures of toxicity refersnce leveis used in the TC
mixture rule under 40 CFR 281.4s)(2)iv]) wastewaters and certuin listed spent rule and those in the delisting program
an exemption from RCRA solvents will not be consiicred 2.5, Bave bean eliminaied as & result
subtitie C regulation {or mixtures of ‘basardous unless they cxlubita s dacisions nisk levels and
wastewaters and cartain listad apent ‘charactaristic of hazarcuus waste. Te ™Y . Spparticament. the health-
solvents. The mixture rule exsmption is ' clarify the mixture rule exemption and ~ based levels weed in the delisting
applicabls oaly if the maximum weekly  make it more coneistent with curreni program and in the TC rule have been
usage of the solvents [other than ‘risk information. EPA .s considering wpdaied 10 incorporsie recant Agency

solvents tha! can be demonstraied not proposing in the future that the mixturs  Svaluations {ses 33 FR 180M)
10 be discharged to wastewater) divided

rule
by the averags weekly flow of are alent (0 the TC reguls being used for sach program are
wuu\uwdounot!zcudtpodﬂcd m oqulv oy

m%mmn:.u;nmdm d.D.lbg?.Whth-lumu.m&. Mwbmwwm
y 10 wastews t exhibit a proposal ot specifically sddress sbould necessarily same
charscteristic of hazardous v

wasteor o effect that the TC might huve on the two programs Lecause sach serves &
wastawalers that contain listed hazardous waste dellsting program ssparete purposs. evaluates
hazardous wastss not specified in the under 40 CFR 280.22, & number of the hasard posed individual
mixture rule exemption.

A oumber of commenters claimed that the TC rule would be incoasistent with hasardous. Charecteristica identity

U woposed TC conllicts with the ‘wxisting EPA poOcies fvysroing vese-oy~  0road clasess of clearty hasardous
mixturs ruls exsmption. The

commantiers notsd that the mixture rule  proposal, however, the Agency solicited  subetantial identified hasard in &
sxsmption levels are higher than the comamant on the use of the EPACML risk range be listed a8 hazardous.

TC regulsiory levels for model in the delisting program. As discuseed . IPA believes it is
solvent constiluants. Because of this The commenters notsd that sach appropriate that ihe delisting progrem is,
differancs in regulstory leveis. the -nrmnhnnldthodcli-un.m in certain cases. more siringent than the
commanters stulad that the proposed TC s different from the corresponding characteristic program.

S04 L Q0M(0IN2T-MAR A0-1522.42)
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A number of commenters focused oa
the overall stri of the
charscteristic and delisting programa. In
particylar, the commenters slated that
the propased TC tory lavels were
sometimas greaier and sometimes
less than the concentration standards
used by the Agency’s delisting program
in delermining when listed wasies may
properly be managed (n subtitie D
{acilities. Most of the commentars

characteristic and delisting programs.
Other commenters, howsver, urged the

Agency lo establish
concentration under the
revised characteristic. The latier group

of commenters noled Lhat charscteristics
are designed 1o identify broad classes of
solid wastes that are -

bazardous, while listings are lo
identify wastes that may not [
characteristic.

that. in light of the different functions of
listings and charactsristics, it should be
mare difficult {or a wasie (o pass the
delisting standards (L., 10 be eligible for
de.sting) than for the same wasis 10
pass the characteristic test.

EPA does nol agree with thoss
commen:ers who argued that the

characteristic and delisting programs or,
that the concentration standards for

charscteristics must be higher than
those for delisting. These programs have
very different purposes. While
hazardous waste characleristic levels
are those equal to or above which a
v ipost g ier et

; property, levels are
Lhose below which s waste is not
hazardous. Thus. it is reasonable that
these twa levels may or may not
cowncide. Delisting decisions are based
mnmvcmﬁmdn
particular wasts requires specific
information o the waste. The
charscisristics approach to defining &
hazardous wasts (s much more broad.

ons scanario is
used and it is on “reasonsble
worse-case” assumptions resulting in s
“generic” regulatory isvel lo be applied
W all solid wasts. And. of course.
seclion 200.22 of the RCRA regulstions
specifies (hal a wasie may not be
delisted if it exhibits s characteristic of
hazardous was'e (s.g. the characterislic
of EP loxicily). Thus. the dalisting
program could never be less stringent
than the characieristic program.

In regard o the use of diffsrent

models in the delisting und

Sk Ly UOIT(OINTT-MAR -90-15.24.98)

charscteristic programs. in the Augusi 1.
1088 Federal Rogister notics. the
specifically solicited commen! on
use of the Toxicity Charscisrslics
mode! (RPACML) in place ! the model
curresily gpod 1a tha delisting progrem
(the VHS model) All of the commenters

lhnm&l.ll’AuEMLWol
the modal in the delisting
al M.wam
oaly (f it would not add conp and
increase the time rug for
mm&ummm Another
commenter stated that the EPACML
maodel should be weed Ln the delisting
program but that petition evaluations

managemen .

EPA bas consistently niainiained thet
wastss “sxcluded™ from subtitle C
regulation under the delisting
may neverthelase be hazardous Uf they
exhibit s charecteristic of hasardous
waste (see 40 CFR 280.22). While the TC
rule will apply to previously delisied
wasta, EPA does not. in general. axpect
that such wastse will become hazardous
because of application of the revised
TC. The Agency believes that, because
delisting levels are more siringsnt than
rule on previously dalisted wastss will
be minimal Neverthelsss. if a
delistad waste exhibits the TC. it will
again be subject 1o subnitle C
requiremaents (i.g.. delisted wastes are
trested no differenily thun any other
solid wasts).

P4701.PMT...[16.50|...7-08-88

2. Land Disposs] Reetrictions

a. Risk Levels and Frequency Interval
The wsed 10 develop

levels and fren_sacy
interval in the TC proposal.
The issus of comsistency of risk leveils

, and frequency level for the TC and the
' LDR program is now moot. The LDR

hdmh(slﬂmNov-b-'?.

b Treciment Sseadnris for TC
Wastes. Under RCRA section 3004{g){4).
EPA is required ‘o maks an LDR
determination for all TC wastes within &
monthe of today’s action. as discusaed
in the lollowing section. Several
commenisrs were concerned that the
LDR trestmant standards that wil!
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eventually be established for the TC
wastes may be inconsisten! with TC
regulatory levels. Some of these
commen lers noled that the proposed
LDR treatment |undcd|(otlhhdmt
solvenis were in many cases Jower

the proposed TC regulatory leveis for
the idenucal constitueats in walisted
characienstic wastes The commentes s
[eared that if LDR trestment standards
are applied to unlisted TC wastes in the
sams mannar as they are applied to
umilar listed wasties. the characteristic
wasles may require treatment o below
the TC lavel before subtitle C land

of the TC rule. excep! perhaps by
uperation of the California List

corresponding LDR treatment standards
for spent solvents. Indeed. if the TC
was'cs belong 10 a diffaren! treatability
SToup. one can expect that the treatment
standards will be different.

c. Schedule for LDR Determinations.
For wastes already listed or identified at

S$-04 1999 0038(O2N27-MAR -90-15.25403)

the time of enactment of HSWA. the
Ageacy must maks LDR determinations
sucording 10 the scheduie st forth in
RCRA section J004(g)(4). |/ EPA [ails to
maks the determiaations by the
sstablished schedule. the wastas are
sulomatically subject 1o Lhe land
disposal restrictions on the schedulad
daie. TPA BUN smU BAi: Lon
determinations lor all wusics that are
identified or listed as hazurdous after
November 1884 {when HSWA was
enacted) within six months «fter the
wasias are identifled or listed

On November 22. 1889 |5+ FR 48372).
EPA proposed trestmen: sisndards for
those wastes that exhibut the EPTC. as
well as any of the other characteristica.
Upoa the effective date of today’s ruls.
the TC will inchude the 14 EPTC
consliitwents (a addition to the 28
organica. aad the TCLP will replace the
EP. EPA proposed that the BOAT lev \s
for wastes the! exhibil the EFTC for the
14 constituents remain the same when
the TC becomes effective. By May &
1980 the will establish the Anal
BDAT for the 14 consuiuent

=areatly ideatified by the «PTC. Newly
ideatified

from land dieposal if EPA fa.ls \o maks
this required determinablion withia six

claimed that this would ¢ffectively
sccelerals the determinations o a
masaer that would be contrary 0
Congressional inieat.

Wasiss that are aswly ideutified as
hazardous by loday’s ruls wili be
subject 10 the six-month deadline for
LDR determisstions. However. sven if

F4701.FMT..[16.30}...7-08-88

desdlinse (RCRA section J004(g)3)-
“Not later than ' * °~) ladesd. other
determinations are being made abaad of
schedule the Binal rue for restricling
“second third™ wasles iaciudes
trestment siandards and prohibitions for
some “third third™ wasies (5¢ FR 20504}
3 RCRA Correctivs it sai Cmmury
Requiremants

Today's ruls will have no direct eflect
om either the action levels of RCRA
corrective action or the cleanup
standards of RCRA closers

However. 10 the sxian!

program under subtitle C addressss
remediation of releasss of hazardous
conatituenis from waste a! facilities
subject 10 RCRA permitting, the TC
levels will be neither action levels [Le.
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Codification Rule promulgated on July
25. 1885 (50 FR 28705). Facilities thal will
face new RCRA regulation {ollowing the
promulgation of the TC will need to
comply with the minimum technology
requirements in order to remain in
aoperation.

4. Scope of Minimum Technology
Requirements—\. Permitted Facilities.
Section 3004(0)(1)(A) requires that after
November 8. 1984, certain landfills and
surface impoundments must meet
minumum technology requirements. The
minimum technology requirements lor
landfills and surface impoundments
appear in 40 CFR 264.301(c) and
264.221(c). respectively. They requirs the
owner or operator of each new unit and
each replacement unit or latera]
expansion of an existing unit to install
two or more liners and a leachate
collection system between and. for
landfills. above the liners.

2. Interim Status Facilities. Section
3015 of RCRA requires that certain
waste ptles, landfills, and surface
impoundments meet minimum
technology requirements. The minimum
technology requirements (or interim
status waste piles, landfills, and surface
impoundments appear in 40 CFR 285.254,
285.201, and 285.221, respectively. They
require that the awner or operstor of
each new unil, replacement of an
existing unit, or lateral expansion of an
existing unit that is within the ares
identified in the part A permit
application install liners and a
collection system or squivalent
protection. Existing surface
impoundments {i.e., surface
impoundments regulaied under subtitle
C pnor to November 8, 1684) had 10 be
retrofitted to meet the minimum
technology requirements by November
4. 1988,

¢. Campliance with Minimum
Technology Requirements. Facilities or
units newly regulated as a result of the
TC will have to meet the minimum
technology requirements of sections
3004({0) and 3015 if and when Lthey add a
new unil. replace an existing unit, or
iaterally expand an existing unit.
Surface Impoundmaeriis ciust comply
with the retrofitting requirement in
section J006({j){6){A). which requires the
owner or operstor of & newly-regulated
surface impoundmant to retrofit that
impoundmaent 4 years from the date of
promulgation of the additional listings or
charactenstics. that made it subject 1o
regulation. Thus, surface impoundments
that become regulated undsr subtitle C
because of the TC will nead to meet tha
mimmum lechnology requirements on
March 29, 1994, (However. retrofilling
muy be expedited due to the minimum

leachate

S 4 e QUINO2N2T-MAR-90-13 25:08)

technology requirements im yused under
the capacity variance for |and disposal
under section 3004.) This ex.ension
applies only 1o thoss impouindments that
contain solsly the newly listed/
chutctcrhlic wastes. Any

nis that already contained
lhmd/chutctmmc wasles currently
are subject 10 RCRA regulut:ons,
including the minimum techiiciogy
requirements. Other existing land
disposal units {besides surface
impoundmants) that already contained
wastes that exhibit the TC w1l not
require retrofitting unless Lhey are
expanded or are replacement units.

5. RCRA Subtitle D (Solid W astes)

@. Municipal Waste Cooibustion Ash.
Several commenters requei!:d that ash
from municipal waste combustion
(MWC) units be exampt from regulation
under the TC. Many of these
commaenters argued that the regulation
of MWC ash would be in direct coaflict
with RCRA section 3001{i). which
provides that resource recovery
facilities engaging in MWC “shall not be
deemad 10 be treating storiny. disposing
of. or otherwise managing hazardous
wastes.” Qther commenters 1adicated
thut the high costs associatec with
subtitle C regulation would discourage
the recovery of energy value: {rom
~i5W. They claimed tha! this resuit
would run counter to the clesr
Congressional intenl to encourage
resource recovery as & beneficial
alternative to the landfilling of MSW.

EPA articulated its position on the
scc e of section 3001(1) when the
Agency codified the 19084 HS\WA (see 50
PR 28725, july 15, 1985). However, twa
recen! Court decisions have r:jected
EPA's 1988 interpretation. £0F v. City of
Chicago, No. 88C768 (N.D. Lil.) (slip op.
Nov. 29, 1980) and EDF v. Wheelabrator
Technologies Inc.. No. 88Civ.c560 (S.D.
N.Y.] {slip op. Nov. 21, 1988). "he
Agency is considering the apgropriate
responsa to thase two decisions.

b. impact on Wastes Exciuded from
Subtitle C Regulation. Another group of
commentars asked for assurances that

. the TC rule would rot affec: jie exisung

exclusions foe specific wastes under 40
CFR 281.4(b). One commenter expressed
particular concarn sbout the exclusion
for mixtures of household and other
nochazardous solid wastss. Another
commanisr raised questions about
applying the TC to wastes that are
usually considered 10 be non-hazardous
solid wastes. Other commenters focused
on the exemptions for “special wasiss,”
primarily mining and minera} processing
wastes and oil and gas produciioa
wastiss. A utility company consortium
addressed the exemption for wood
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trealad with arsensc. commonly used as
a fungscide for utility poles. The
commanler noted tha! cresols and

m&ﬂwwwu
fungicides for wood. are proposed s TC
constituents: the commaenisr asseried
that the sxemption {or arsenic-reaisd
wood should be extended Lo geosoLe-

and peniachloropbencl-ireated wood as
well

The TC rule wnll not apply 10 wasties
that are alrsady excluded from subulle
C regulation under § 281.4(b} These
wasles will conlinus W be exsempt from
regulation as hazardous wasles. even i
they would exhubit the TC. Likewise. the
TC ruls does oot add any exclusions o
the applicability of previously
promulgated hazardous waste
charactsristics. With respect L0 the ssue
of crecsote- and pentlachloropbeno)-
treated wood. EPA does not at this um:
intend o expand ths list of exempuons
under § 261.4(b] to include these wasies.
This is discussed further in sectioa
UL].4b.

It should be noted. bowevaer. that the
special waste exclusions are currently
being reevaluated in accordance with
the criteria and procedures mandated by
Coagress. After completing the studies
required by RCRA section 8002, EPA
may determine thal cne or more special
~aaw2s should be reguiated under RCRA
subtitle C [see RCRA section 3001(b)).
Such wastes would then be listed or the
genesrators required to determine
whether ths wastes exhibit a hazardous
waste characteristic

A few commenters argued that even if
special wastes are brought into the
subtitle C system, they should not be
subject to the TC. These commenters
claimed that codisposal of special
wastes with MSW is implausible
because special wastes, by definiuon.
ure generated in very large quantties.
The commenters recommended that EPA
develop a separale mismanagement
scanario and leaching procedure for
special wastes.

At this time. the Agency cannot agree
that the TC should not be applicable to
special wastes: ralher, the applicabllity
to these wastes will be detsrmined on a
case-by-case baais. If EPA makes a
determination that any special wastas
shouid be regulated under RCRA
subtitis C, the Agency will at that time
make a separate determination
concaming the applicability of the TC to
such wastes.

& RCRA Sabtitle ] (Underground
Siceuge Tanks)

a. Scope of the U Storage
Tank Program. Sabtitle | of RCRA
provides {or the establishmaent of a
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regulaton progrem for underground
slotage lenas conlaiung “teguleied
subslances ' Regulailed substances arw
defined under RCRA section 9001(2] as
(1] petroleum and (2] haszardous
substances Lsled under section 101(14)
of the Comprehenaive Environmental
Respoase. Compensation. snd Liabdity
Ac! (CERCLA or Superfuad] excluding
hazardous wasies regulaled under
subutle C of RCRA.

Except as discussed below. loday's
action will change the regulatory slatus
of TC wasies that were previously
subwct lo RCRA sublils | Because
these wastes will be RCRA hazardous
wasles. they are excluded from
regulation undet subuuae { (ses 40 CFR
part 280.10(b 1)} For thus reason.
underground slorage tanks Lhat contain
TC wastes will be subject 10 the subuitle
C tank requirements rather than those
promuigated under subuthe L

b Deferral for Petroieum-
Caontaminated Medsa and Debns
Subject to Part 280 Corrective Actioa
Requirements. As part of is
underground sloruge tank (UST)
program. Lhe Agency has recently
promulgated regulations which sddress
reisases from USTs containing
petroleum (see 53 FR 37082 Seplember
23, 1988 and 53 FR 3322 Coicber 25
1988). Amoang other requirementa. these
rules require petroleum UST owners and
operators (0 tnstall leak detection. 1o
report leaks from their tanks and piping.
to undertake cofreclive actioa lo
address such releases. and to
demoastrate financial assurancs lor
correclive action and third party
Lability resulling from such releases.
These requirements started going intu
effect in December, 1988, and the
Agency esumates thal over the next few
years more than 300.000 petroleum UST
releases will be discoversd and be
subject to the subtitle | corrective action
requirements. ln addition. the Agency
has, through cooperative agreements.
provided funding o states from the
Leaking Underground Storage Tank
{LUST) Trust Fund under RCRA 1o _
actions where petroleum UST owners
and operators are unable or unwilling 10
do so. Hundreds of petroleum UST
cleanups have been initiated 10 date
under this program.

As noted in the preamble to the fina)
UST rules. due 10 the large regulaled
commurnty affected by the UST
regulations. the UST program is based
on self-implementing requirements and
is highly dependent upon voluntary
compiiance to sttain ths environmental
performance objectives of the program.
However. because petroleum contains

5-04 1999 UDMXOIN2T-MAR -90-15.25:14)

sevetal of the hatari. .e consliluents los
which regulalory ic\ . » are baiag
eslablished taday [ . Lenzene) some
ol Lhe perucieum cu.. . m.asted medis
and debrs may erh.L | the Tamuaty
Characlenstic uade: («day's rulw. Wikie
the amoun! ead 1) L« ! media and
debns that may exn.u. ! the
characiensuc sl an) arucuier UST uis
will depend wpom 1hc eUrolows product.
soul type. and the s.:c of Lhe relesss. 1t
lholy that many siics where petrolsem
UST reisases have . ured will conteas
soms medis tha! ¢1..0:ils the Tomuaty
Charscienetic. The o..nagemest of any
such medis and deti s would be sedyect
10 ssbtitie C requircoiwnts (or hazardons
wasls BMAAAgSENeD |

The Agasncy has o ubhent
wnlormetos concern. g the hull mmpect of
U rule oa UST clecnups. bul the
wformation avaiabic to date suggesls
that the impact me) L severe \a lerme
of the admumstratis ¢ [cassbulity of both
the subtitle C aad s.LuUe | programe.
Thua. the Ageacy bes Jecided io deder o
final decaeson am Whe « pplication of the
TC 10 media aad de L5 s conlammnated
with petrolsum from | STs subect o the
part 280 requaresienis The spplicabos
of wday's rule 10 the »e cleanups wnil be
delayed while the A cncy evairies the
axtant 2nd asbman ./ U a meact sad
altemative admuinisir« (i ve mechanioms
{or umplementing the U'ST cloanupe 1
accordance with sublilie C
requirements. The Ay cncy belisves that
the UST regulstions «u\ ermung cleanups
at these siles will be «uequale 1 the
tntenum (o protect hunian health and the
environment.

The deferral of « {inui decrason
concernung application of tue rule to
UST cleanupe 13 necessary {or several
reasons. First. whulc the actual number
of sites and amoun! of media and debns
at sach site that would exhubit the
loxicity charactensiic under today's rue
is unclear, based on « preliminary
assesament. Lhe number and amounl
could be extremely high. As noted
abovs, EPA axpects hundreds of

.. thousands of UST rit iees v tw

uncovered in the next few years.
Subjecting sech of these siles to subtitle
C requirements could overwhelm the
hazardous wasts permitting

and the capacity of exisung m-
wasts trestment, storuge. and disposal
{acilities. Imposition of the subtitle C
requirements is also likely 10 delay
clsanups significantly «nd severely
discourage the self-monuloring and
voluntary reporting essential to
implementation of the UST program.
Moreover, the UST cleanup activities
involving the most conluminated media
and debris sre also likely 10 invoive free
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product recovery bree produdct recos
would 00t be subiect W sublte

requiremenis Lecsuse Use meicrial Lo
recovered 18 Dol 4« wesls

Bocsuse of Lhe uncertainlrs uf Wix
umpects os Uhe UST oasupe a3 « rc:
of thus rule. \aCiuding the emoun! ol
conlamins od medes ha! would Lec

for such waels (Ls . aB-eils Uealmen(
off -ssse ueposall IPA canso! detrrm
whether the spplicaton of thus ruie Lo
thees Cleasups wll have the s ere
Wﬂmu‘
MWMMIMJ
wiormatios sugpesls Aleo becewsc U
weus dad B0t come 0 the Agoncy o
staatron waid lets u the devetoparn
of thes relemaling, the Ageacy hes oo
had an opportumity 10 obtasn Pt

evaluation of the umpects of appi) iog
TC to soule and ground waler
contlemiasied by prtoirem from L57:
end D1 1= Lo swisisian 1 g e 3
ASCessary \a order 10 deterune whe!l
a8 erampUON jor such Bsieals u
warrasied or whether additaona)
regulatory of edmusistrative changes
can or should be made 0 arder (L mas
the spplicabion of the TC o UST

|
E
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maore selected slates. The Agency aiso
plans to evaliuste the impact that
sublitle C management of petroleum-
conlamunated media and debeis from
USTs would have on the Agency’s and
stales hazardous wasis management
programs. ln addition. the nnclusion of
these media and debns un the subtitle C
managemen! sysiem will be evaluated in
compansua to the svailable capacity for
commercial hazardous wasis treatment,
storage. and disposal.

Second. the Agancy will evaluate
whether and how the subtitle C
requiressents can be fsasibly
unplemented for UST cleanupe. Thus
evalusion will inciude an investigalion
of regulatory streamlining. phased

rsquirements. As part of Uus effort and
the larger 1ssue of the application of
wblitle C requirements Lo contamunated
media. EPA 1ntends o convene a public
forum 10 discuss the relationalip
betwesn subtitie C and subtite |
requirements. the umpacts of the subtitle
C program on UST cleanupe. anu how
the subtitie C requirements can {sasbly
be appled o the UST

EPA requests dala and comment from
the ahisc on these tesu=s Upon
compietian of the evaluahons descnbed
above. EPA will determine whether o
reiain the temporary siamphon for UST
cleanups provided 1a this rule or to
remove the exempuon and maks the TC
fully applicable lo corrective actions
under sublitle |

T RCRA Section 3004{n} Air Regulatons

lnltSWA.Cav-mdma-dEPAto
* promulgals such regulations for

the monitonng sad control of ar
emussons ot hazardous wasie treatment.
siorage. and disposal lacilibes. including
but oot miled 0 open tanks. sur{ace
impoundmenis. and laadfills. as may be
necessary lo protect buman health and
the environment.” Thus provision was
sdded as sectson J004({n) of RCRA. In

3748) Thus first phase is intended o
apply lo equipment that would be used
1o trest wasiss that would firet be
subject to the Land
Restncuons (LDR) standards Lo sosurs
that the LOR tresiment dsd not result in
cruss-medis transler of hazardous
consliluents 10 the air (see LLL2 . above.
for  duscussion of the LDR program).
This first phase 15 10 be (ollowsd by
proposals for more comprehensive aur
regulations for TSOFs. Oncs these air
standards are promulgated. they are

N | ey
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expecisd to apply lo mauny ./ the wasles
newl ted by today » ruls.

Th! mry 8. 1987 prupousal would
limit air emissions of orgei.cs as & clase
from certain ireatment uniis. The
proposed rule would appiy tu specified
equipment that contains ur s 0 conLact
with certain hazardous w.sics. which
are identified based upon Lheir poisntial
to emit organics. The propoused
slandards conlain two ma)ur features.
Firel. a 90% reduction \n prucess
emissions from units dust.iling of
1tnpeing (air or sieam ) ory«nic wasiss
would be required. Second. lcak
detection and repair proyran.s would be
required for certain valves. pumps.
COMPreseors., pressurs relic/ devices.
and closed-vent sysiems |{ wasiss that
exhibit the TC alsc have cuncentrations
ol organic constituents excicding the
regulatory threshold. they wiil be
subject to this first phase Ui regulation
{or air emissions.

| Relotsonahip to Other Aeyuiatory
Authoritses

1. Comprebensive Eavuunmental
Respanss. Compensation. «nd Liability
Act (CERCLA)

Although promulgeied 1 [ulfillment of
.IaAundnh.loday.rueny
sfiect 1o ypnone desans . ;. nadiations
Mu-dn&mm.ummty
Such effects or nieractions when they
anss. will be associaled - 'h section
‘nld'dm wiuc. ceyuues
CERCLA remedial actions (v comply
with all applicable or reic: .01 and
appropgnale requiremenis (ARARSs) of
other {ederal and slats law: including
RCRA.

Several commenters qucsiivoed the
applicabdlity of the TC 10 CERCLA stss
aad argued that the TC wuuld constrain
the discretion of Remed.«: FTuject
Wmm Cuurdinators.

However. CERCLA section 121{d)1s
clear that CERCLA remed.« 1008 mast
comply with Federal and Staie ARARs.
Accordingly, RCRA regulsiions.
mdu‘hnlndlyo'l'c.m incorporeied
the CERCLA decision—ms!

h-—u‘

) Mhoambnmnnlm

alresdy in place under the CERCLA

program.

la addition. a few commeniers argued
that as & result of Woday's ruls. & grester
oumber of hazardous wasic
determunations would be made during
CERCLA remediations. Consequently,
“thousands of additionai Superfund
siles” would be crealsd. «iLibutable in
larys par. oae commenter noles, 0
Jutroleum and petrochemical waste that
will exceed TC levels. The Agency
disagress with the commenters. While it
is clear that CERCLA remediations must
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comply with Federal and Stale ARARs.
the TC is not used by CERCLA 10
determins whether or 80t Lo underiake «
clean-up actoa Rather. the TC wull
apply 10 decisions coocsrming the
managemen! of solid wastes (e.g. soui
and debris) generaied dunng cleanup
activities.

2. Cloan Water Act

a Caaflict with NPDES Efflueai
Cuwidelines and Preireaiment Siandards.
Many commentsrs argued that the
regulatory levels ia the proposed TC
conflict with NPDES effiuen: guudelines
and pretreatmen! slandards under the
Clean Waler Act (CWA, Several
commeniers stalad thai o many cases.
the propossd TC regulsiory levels are
lower than the conc atrations allowed
\n wasiswalers dire Uy discharged W0

also staled thst many wasiewalers that
are indt uctly discharged 1o publicly
owuad ‘restmen! works in compliance
with pretreatmen! standards will exhuibat
the TC.

Most of the commeniers argwed Lhat 1t
would be difficult 1o justify labeling »
waslewaslor as “hazardous”™ under
RCRA. but “sale” under the CWA_ One
commaniar claimed that difflemm—t-l
treatment of identical wasiewaters s
partcularly difficult L wetfy because
ieaks from on-site wastewaler
managemen| operations normally
migrais (0 the same bodies of waler that
receive NPDES-permutied discharges

EPA acknowiedges the possibulity Lhat
some wasiswalers that meet NPDES
effluent guidelines or pretreatment
standards may exhitut the TC. However.
because the statutory bases for setling
regulatory levels are different under the
CWA and RCRA. the treatmen!
standards and effiuent hmutanons
sstablished under the CWA are not
wnconsisien! with the TC rule. The CWA
requires EPA 10 set effluent limilaoas
Lo controd di of wxic pollutants
=* * * which require application

‘echaote=

of the bost avnsiobele

— - e———

mﬂ,m;& °* *“andto
sot more stringen! effiuen! limitations
where Recessary 10 meet

waler quality standards (see CWA
section 301(b}) RCRA. bowever,
mandaies that EPA idestify wasies
which may be s threst 10 human health
oc the enviroament. The critenia for Lhe
identification and listing of bazardous
wasle requires EPA 10 laks alo acount
=t ¢ ' oxicity. persistence. aad
degredability in aatura, poteatial for
sccumulation ia tissus. aad other related
(actors such as Aammability.
corrosivensss. and other hazardous
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charactenstics” (see RCRA section
3001(a)). These critena are different
from those used under the CWA.

Accordingly. the two statutory
programs have differsnt goals. EPA
believes thal the TC regulatory levels
represent concentrations above which a
wastewater poses a polential hazard to
human health and the enviroament. if
mismanaged. even i it has been treated
10 some degree. Therefors. owners and
aperators of waslewater treatment
facililies that traal wagtewsicry -
exhibiting the TC will be required to
comply with all applicable regulations
under RCRA and the CWA.

b. Permut Requirements for
Wastewater Treatment Focilities. Many
commeniers stated that under the
proposed TC. many wastewaler
ireatment facilities will become
hazardous waste treatment facilities
subject W full RCRA permitting
requirements. These commenters wers
concerned that the costs lo industry of
prepanng permit applications and
compiynng with RCRA regulations for
hazardous waste treatment facilities
will be prohibilive. Some commenters
argued that EPA has insufficient
resources lo process permil applications
from all of the wastewaler treatinent
facilities that will requirs permits.

Although owners and operalors of
some waslewaler reatment facilities
that use newly-regulated surfacs
impoundments could be subject lo
RCRA permitting requirements. EPA
believes that the actual number of
{aalities requinng permuts will not be
large. The Regulalory Impact Analyms
{or thas rule indicates that other options
avaiable to wastewaler treaiment
{acilities reating wastewalars
exhibiing the TC are likely to be more
cosl-eflective than oblaining an RCRA
permit (see section V1 B {or & more
Geladed discuseiva}. in particular. an
alternative tha! the Agency expects may
be attractive o many owners and
operators 1s the replacement of surface -
impoundments wilh lanks. Retrofitung
ex:sung surface impoundinents Lo meet
RCRA requuements for hazardous
wasie management facililies will often
be more expensive than building lanks
tha! are subject 1o CWA requirements in
Leu of RCRA permstting requirements.
{"Wasiawalsr treatment units™ are
exempt from the hazardous wasts
management standards under 40 CFR
264.1(g¥8) and 285.1{c)(10). Similarly,
“lolslly enclosed tresiment {ucililes”
are exemp! under 40 CFR 284.1(g)3) and
265.1{c|9).) Thus. thers are options
availabie to owners/operators [or whom
RCRA standards may be too costly.

Thaere may bc some wastewaler
‘festmen! {aciitiss Sial opi 10 conlinue *

a

I AMUUIR2T MAR S0 1528 34)

using surfacs impoundinents o manags
wastgwatars exhibiling the TC. and
these {acilities will entc: tha RCRA
permitting system. Howcver, the Agency
does not belisve that there will be such
s large number of facilit.es that it wall
overwhelm the Agency » permitting
capabilitiss.

¢ Sludges from Pubiicly Owned
Treotment Works (POTw). The
preambis 10 the June 13. 1988 proposed
rule nquuhd comme:ils 00 the
reguiation of sewage s:udge under
RCRA and under the CWA. The
prsambile stated that EPA was
considering an sxemplioa from RCRA
regulation for sludges {rom publicly
owned treatmen! works {POTW sludges)
upon the promulgation of sewags sludge

t standardas pursuant to
section 06(d) of the CWA._

A number of commenters. including
many municipalities. respoaded 10 this
request for commenis. Although s few
COMEEnisrs opposed 4n vxsmption from
RCRA for POTW sludges. the
commenling municipsliiies wpporud an
examption from RCRA
municipalities ststed lh.u sewags sludge
management regulation:. un addition o
pretreatment standards are sufficient 0
protect human bealth «nd the
environment withou! «dditional
regulation under RCRA Commentsrs
stated that regulating POTW sludgs
under RCRA will pluce « ugnificant

economic burden on municipalities and

will cause munucipalilies and EPA o
{ace duplicative admin:sirative costs
and regulstory coafus.un.

EPA does not agrev with commenters
that regulstion of POTW sludge under
RCRA will place s significant economic
burden on municipalitics or increase Lhe
burden of implemenia«tion. EPA’s office
of Waiear wested 18 POTW sludge
sempiss e = T L nana of the
unp&ul-aduhnbued the TC at the

proposed regulalory levels (Ref. 18).
Because the final TC re qulatory levels

. POTW sludges will exhibit the TC.
Thus. most POTW sludges will not be
classified as hazardous wasie under

Although EPA does not believe it is

that s particular POTW sludge does
sxhibit the TC, the mumicipaliy may use
the pretresiment progrum under the
CWA (0 sliminats the \ndirect
discharges of the poliutants \hat are

“‘causing the sludgs 10 exhibit the TC.
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3. Sals Dnaking Waler Act

Seversl commenisry ooled thal the

proposed regulalory level lor chiorofurs
is lower than the pnmary dnoking waelc
standard for tnhalomethanss (a class
organic chemicals that inciudes
chloroform) established under the Selc
Drinking Water Act (SDWA] Moset of
these commeniers coasequently
declared Lhat the regulatory leve! bad
been set 100 low. and they argued that .
s Ut wim sasosable o ragulate
ordinary drinking waier as 8 hazardous
wasis. Some commentsrs sseeried that
an industrial facility taking water {rom
public walsr supplier (a facality
supplying dnnking waler in compliance
with the SDWA rules) could find that 1L
ponconlact cooling waler becoses o
hazardous wasis afier it is paseed
through the plan! and is dusposed.

in today's final rule. the regulatory
levei lor chloroform baa been raised
from that proposed wn the june 13. 1986,
notice of The
changs is because of two modibica uons
(o the data orginally used W set the
regulatory level: first the chroaic
toxicity referencs level [or chlorolorm us
roughly 12 Umes hagher than when
onginally proposed [see 53 FR 18024
and. second. due 1o the changes in the
modal, the DAF is about 7 umes higher
than the one onginally proposed.
Togetber. these two changes resuit 1o &
re;ulatory level that s hugher than botb

should not exhibit the TC for chlorofor
unless these wasiawaters are
contamingled by other sources.
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and procedures {or the storage.
transportation. and disposai of
suspended or cancalled pesticides and
of nnsates or containers sssociated with
the pesticides. Alsa. EPA mnay require
that applicants for registration of s
pesticide submit information regarding
methods for safe storage and disposal of
the pesucide. and that applicants for
registration provide evidencs of
sufficient financial resources 1o provide
for disposal in the avent of suspension _
or cancellation.

A number of pesticide-relatad wastes
are listed as hazardous under 40 CFR
part 281. The listings include four
groups: The first, at § 28131, includes
certain discarded unused pesticide
formulations containing tri-, tetra-, and
pentachlorophenols (F027) or certain
compounds derived from the
chlorophenols: thess are listed as acute
hazardous waste. This listing includes
approximataly 20 phenoxy pesticides
and their saits and esters. Today's rule
will add the constituent 2.4.8-
trichlorophenol. which is used as an
active ingredient in pesticide products.
to the TC list. Because products
conluining this constituent are
separately listed under FO27, the
promulgation of specific laxicity limils
will not affect their regulation under
RCRA (ie.. they will continue to be
regulated as acule hazardous wasles al
all concentrations, both above and
below the TC level).

The second group. at § 282.32. coasists
of K™ wasles from the production of
specific pesticides. such as waslewater
treatment sludges from the production of
the pesucide chiordane (K032} these are
listed as loxic wastes. Again. howsver,
because these wasiss are listed. they
will not be affacted by the regulatory
leveis of the TC. byl will continue to be
swbject 10 regulaticn regardless of
concentration levels.

The third grouping, at § 261.33 (¢) and
{. consists of “P” and “U™ wastes.
Section 281.3J lists certain commercial
chemical products as bazardous when
discarded or intanded for discard
Approxumately 50 pesticide active
ingredisnts are listed as scute
hazardous wastes ucder § 281.33(e),
while &3 pesticide active ingredisnts are
listed under § 281.33({) as toxic
hazardous wastes. Pesticide products
containing thess chemicals as sole
aclive ingrediants or the pure or
technical grade of these chemicals are
regulated under both RCRA and FIFRA
when they become wastes. Cenerally,
products conlaining these ingredients as
one of multiple active ingredients are

not regulated (at this time) as hazardous
wastes under subtitie C of RCRA unless °

S Ok | 99 U402 X2T-MAP -90-152929)

they meet one of the chuructenastics:
their disposal is still sulycct to any
applicable FIFRA and KCRA subtitle D
requirements. For the majonty of the 133
listed pesticides. loday s rule will not
changs their status under RCRA: wasls
pesticides that are either pure. tachnical
grede. or sole active ingredient products
will continus to be subject 10 regulation
as hazardous at all concentrutions under
RCRA subtitle C. Wastes from multiple
. sctive ingredienl that da not

“* exhibit 8 characteristic wll still be
regulated under any spplicuble FIFRA
and RCRA subtitie D requirements.

Six pesticide wasias tha! are cwrently
regulated on a concentration besis
under the existing EPTC .t § 281.24.
{orm the fourth group. These six
pesticides (endrin, lindane.
maethoxychlor. toxaphene. 2.4-D. and
silvex) will be retained in the new rule
with their current concen rution limits.
which are based on a DAF of 100. The
significant differencs between the
listings and the TC is that. while
multiple active ingredien! products are
wot covered by the listings. they are
covered under the characienstic. Thus.
increasing the number of pesticidal
constitusnts encompasse i by the TC
{whether or nol they are also listad)
brings more multiple act:ve ingredient
formulations into the subtitle C system.
Coasequently. today's rule s expanding
mﬂﬂhﬁmo{p‘s&adc wusles under

Although EPA is adding pesticides to
the TC list of constituents. tuday's rule
will not have a significant eflect on
many pesticide users who generate
wasiss. RCRA regulations coatain
special requirements tha! affect the
sxtent (0 which pesticide users will
become subject 1o additiunal RCRA
ruuhdm.

¢ FIOUSSERmS pueisiis ook s,
like other household wasies. exampt
from RCRA.

¢ Farmers who triple rinse their
containers and dispose of the rinsats on
their own farm in & manr.er consistent
with 40 CFR 28251 and lube!l
instructions are exemp! from RCRA
uqnh-m.

* Other small quantity generators
under § 2815 need comply only with
reduced requirements. Many pesticide
users are small quantity jensretors.

* Under § 281.7, pro; :riy emptied
containers may be exempied from
further RCRA requirements. Thus, many
pesticide containers may not be subject
to regulation as hazardous wastes.

As a result, the principal effects of
today’s final ruls will be felt by
commercial spplicato cuzh a2 sasial
applicators and pest control opersiors,
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who are not slgble for the special
nqmmu.pplmbhwhmn.nd
who may use sufficiently large volumes
of pesticides that they exceed Lhe smali
quantity pengrator Lmitatioas. lf they
use large quantiies of mulliple acuve
ingredien: pesticids products that beve
no(pnkudybmnadaud.m
commercial applicalors may be pewly
subject 10 the RCRA hazardous waste

mAnAgement requirements

A Traated Wood Wastes The Agency
is promulgating TC reguistory levels for
cartain chemicale—{or example. cresols
and pentachlorophsenol-—that are
commonly used as wood preservatives.
la its review of wood preservative
chemicals under FIFRA. EPA coocluded
that these wood preservatves may
conlinue 10 be used under certain
circumstances. and the Agency deaded
10 allow disposal of treated wood by
means of ordinary trash collection.
burial or incineration (49 FR 28088, july
13, 1884, and 51 FR 1334 January 10
1988). However, the mandates of FIFRA
and RCRA are difigrent EPA has
previously sisted thal even if il were
determined tha! certain ground uses of
treated wood did aot pose unreasonable
naks. wood wasies aught stli be
regulated under RCRA subtitle C (45 FR
78531, November 25, 1980). Under
FIFRA. the Agency may determine that
thtccnnonmbcnzﬁuolcmnnueduu

treated with pestis -des should not be
managed in a controlled manner under
RCRA at the end of their useful Lives. 10
ensure that long-lerm nsks are

|

Some treated wood that is hazardous
solely because it fails the EP toxiaty

wood that exhibits the TC.
EPA ha3 decided not 10 expand the
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Agency believes that the waste shouid
be regulated as hazardous. \n order Lo
protect human health and the
environment. The arsenic-ireated wood
exemption 18 not being revoked a! this
lime. but it may be reevaluatad in the
future,

5. Food. Drug. and Cosmetc Act (FDCA}

a. Food Wuites. Several commenters
noted that allowable levels set by the
Food and Drug Administration {FDA)
undar the Food. Drug. and Costnetics
Act (FOCA] are. in some cases. higher
than the proposed TC regulatory levels
for the same chemicals. Most of these
commenters then asserted that if it is
safe to consume substances containing
pesticades or additives 11 must also be
safe to place such subsi."ces in
municipal landfills. Some . “mmenters
expressed coacern Lhat food . astas that
comply with FDCA pesticide tolerance
or action levels may nevertheless have
to be handled as hazardous wastes as a
result of the TC. One food procassing
industry trade association requested
that the final TC rule stale that any
waste from food already in compliance
with & tolerance or action level set by
EPA or FDA is nochazardous.

The Agency acknowledges that for
certain chemicals in wasla. it proposed
TC regulatory levels lower than FDCA
tolerances or actioa levels in lood.
However. it is tnappropriate to maks a
direct companson of these two sets of
levels. FDCA leveis are set for
concentrations in food products. while
TC levels apply to concentrations in the
leachate fram wasis materials. Becauss
not all toxic consttuents leach from the
waste, levels in the lsachate are lower
than in the waste material itself.
Accordingly, {or a {ood waste to be
hazardous, the wasts would have 10
have coastituent concenirations higher
than the TC levels. The Agency is
unaware of any [ood-related wastes that
will be regulated as hazardous under the
TC rule. {In addition. unlike the FDCA.
RCRA does not allow consideratioa of
economuc factors o establishing
regula levels of concern.)

If any {ood waste does exhibit the TC.
1t may be subject 10 lesser requirements
as household waste (40 CFR 281.4(b){1))
or under the small quantity gensrator
provisions (40 CFR 281.5). For non-
household food wastes that {ail the TC
{1.e.. leachate {rom the waste contains
contamuinants in levels equal to or sbove
the regulatory levels promulgated in
loday’'s rule) and thal are generated in
large quantities. it is appropriats that
they be managed in a covtrolled manner
to protect human heaith and the
environmen!. Because EPA ases 2z
conflict between the TC rule and

R VOO N2T-MAR-90-15 29 })

tolerance or acuoo levels u..uct FOCA.
this rule containe no exemy:..n for
wasles that meet the FDCA .t«ndarde
b. Pharmoceutscal and C....1elxc
Wasies. Several commenie:: «rguing
that the proposed TC levels ~cre oo
low. pointed out that the pru . used
regulatory levels ase lower 11.an FOCA-
allowed levels for the same (neaucals \n
of cosmelics.

though the proposed TC r-pulstory

leyels for cartain chemucaly were lower

than the FDCA levels {or the same
chemicals in drug and cosmeic
products. the levels are huighcr in the
fins] rule. Moreover. it is clesr that
different {actors must be tak«n a0
account when regulating these
constituents in drugs and cosmetics
rather than in solid wasies. «s confirmed
by different statutory mandaics. The
constituents in drugs and coametcs
products. often used i1n very smull
quantities, serve & useful function and
may be therapeutic in certain uantities
and under proper circumstan es.
However, this does not mean Lhat these
sarae constituents should not be
contrulled where found at TC levels in
wails materials.

Of course. arug and cosme .c wasine
genefaled in bousebolds are not subject
to subtitle C regulation (40 CFR
281.4(b)1)] nor are wastes generaled by
small quantity generators {less than 100
kg/mo of non-scuts hazardous waste—
see 40 CFR 281.3} However. drug and
cosmetic products when discarded may
present risks to human hes!th «nd the
environment if disposed in lirge
volumes. Thus, EPA maintuins that
regulation of large tities of drug or
cosmatic wastes iting the TC is
appropriats and not in conflict with the
sxusting FDCA program.

8. Used Oil Rocurling Act

The Used Oil Recycling Act of 1980
(UORA), which amended RCRA. was
intended 1o increase safe recycling and
reuse of used oil It establishec that it is
in the national interest to recycle used
ol in a manner that both protects public
health and the environment and
conserves energy and malenals. The
UORA has been incorporated in section
3014 of RCRA.

Sectioa 3014 of RCRA. as amended by
HSWA, requires EPA o make 4
determination of whether 1o Lisi or
identify used oil as & bazardous waste
(see RCRA section 3014(b)). In response
to this statutory directive. EPA proposed
1o list most types of used ou. including
recycled used oil, as a hazardous wasta
on November 29, 1985 (see 50 FR 43258).
EPA subsequently decided in Nevemhes,
1wK-n0t o list used oil because the
Agency belisved that the listing would
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descourngs recycling of weed w ant
could resel! 18 a8 MCTeese A the ameni!
of ueed ol tha! w» cieposed of o Ubege.iy
dumisd The Agenc) decded o
costinne (0 study whether weed 0u Wha!
18 dusposed should be lheted s ¢
bazardous wasie uader RCRA or
regulaied undes daflereai statutes (see 31
FR 41800 {november 18 1008, EPA »
decasion 0 withdra s the proposed
Lbatas of waed mis =3 wyaled=tzg by
the D.C. Circmst Court of Appesis w
1908 The Ageacy wes derecied by the
Court 10 reconsider the Lstung of used i
a8 8 hazardous wasie besed oo the
techaucal cniena coalawned a RCRA
section XW01.

Some commeniers caimed the! weed
otl wouid be brough! mio the subtitie C
sysiam under the TC proposal They
stated thal used oil 1 hkaty w0 faul the
TC test for both aramanc hydrocarbons
(e.g~ benzene) and chionasied solvents
{e.g. thchioroethylene and
\etrachloroethylane ). The commeniers
argued Lhat regulating used od as a
hazardous waste would be iaconsisient
with the mten! of the UORA. as weil as
with curren: Agency policaes regarding
used oul

Under today's rule. used o will be
regulated as a hazardous wasts only {1}
I it exhubits one or more of the
hazardous wasts charactenstcs defined
in subpart C of 40 CFR part 281
{including the TC as finalised today)
and (2] if i1 is disposed of {rather Lha!
recycled). On the other band. used ou
that exhibits ane or more of the
bazardous wasie characienstics and s
recycled is examp! from regulation {see
40 CFR 281.8{a{INil)} except as
provided in subpart E of 40 CFR part
208. In addition. RCRA prohibits the use
of used oil as a dust o\ of for
~=< Ssaiment i it s contaminaled with
dioxin or mixed with a hazardous
waste. Thus. used oil that exhibils coe
or moce of the characteristics (excapt {oc
ignitability) cannot bs used as a dust
suppressant in particular. the
regulations have the {ollowing effect:

¢ Solid waste that is hazardous waste
because it {ails a chaructariatic and that
is recycled {except by burning or use as
a dust suppressant) is axempt from
regulatioa.

e Charscteristically bazardous used
oil that is disposed of {or incinersted
without recovery of energy value) is
subject 10 full RCRA subtitle C
regulatioa.

* Characteristically hazardous used
oil that is being burned for energy
recovery is subject to subpant E of part
k-

= is d’w&“-_.l‘r uon uses ol is

subject to cartain administrative
requiremants. while specification used




i fm

————

Federal Register / Vol. 55. No. 81 / Thursday, March 28. 1900 / Rules and Regulations 11841

o1l is subject only to the analysis and
recordkeeping requirements of 40 CFR
268.43(b) (1) and (8).

* Characteristically hazardous used
oil is prohibited from being used as a
duel suppressant, uniess 1t is hazardous
solely for exhibiting the ignitability
charactenstic {see 40 CFR 268.23(b)).

* Charactenstically hazardous used
oil that is recycled in any manner other
than being burned for energy recovery
(e.g.. by being rerefined) is exemplt from
subtitle C regulation.

Therefore. today's rule will not affect
the regulatory status of most recycled
used oil. In fact, today's rule should
encourage the recycling of used oil. and
not discourage its recycling as suggesied
by some commenters. It should also be
noted that some percentage of used oil
already is defined as hazardous (i.e.,
exhibits one or maore of the hazardous
waste characteristics and is disposed).
Consequently, the amount of used oil
that is affected by this rule and is either

disposed of or recycled by beina hurned -

for energy recavery or used as a dust
suppressant will be even less.

The Agency is currently delermining
how best to deal with used oil listing
and management issues. Section 3014 of
RCRA also requires EPA ta promulgate
management standards for used oil that
is recycled. Standards for controlling
uscd oil which is recycled wers
proposed on November 29, 1885 (50 FR
49212}, but have not been finalized. The
Agency will be _ddressing these issues
as well as addressing the listing
determination in the near future,

7. Toxic Substances Control Act (TSCA)

EPA has decided to exempt {rom the
application of this rule certain
palychlorinated biphenyl (PCB) wastes
that are regulated under the Toxic
Substances Control Act (TSCA) and
would be identifled as hazardous
because of today's rule. Specifically,
PCB-contalning dielectric fluids
removed from electrical transformers,
capacitors, and associated PCB-
conlaminated electrical equipment may
exhibit the TC, and thus become
hazardous wastes when diaposed. not
becauss they contain PCBs (which are
not among the constituents regulated
under the TC} but becuuse they may
contain other TC constituents, such as
chlorinated benzenes. The Agency has
decided to exempt such wastss Eom the
subtitle C managemeni standards
because new regulation of these wasles
under RCRA may be disruptive to the
mandatory phaseout of PCBs in certain
electrical transformers and capacitors.
In addition. the Agency believes thal the
regulation of these wastes under TSCA
18 adequate to protect human heaith and
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the environment. However, the
exemption applies only tu those
dielectric fluids (as descrit.ed above)
that are fully regulated under TSCA
Other PCB-containing wasies that are
hazardous (Le., listed or exhibit a
hezardous waste characteristic
including the existing EPTC wastes—
waste codes D004 through DO17) are
subject to all applicable subtitle C
standards. Furthermore. these non-TC
hazardous wastes that are (1) liquids
conlaining PCBs at concentration
greater than 50 ppm. or (2] solids
containing PCBe listed in Appendix U of
part 208 at concentrations yreater than
1000 mg/Kg. are prohibited {rom land
disposal under 40 CFR purt 268.

The disposal and storage of PCB
wastes is regulated under TSCA section
6(e)(1) authority rather than under
subtitle C of RCRA. Since the enactment
of TSCA. the manufacture, processing.
and distribution in commerce of PCBs
{without an exemption) has been

“Larned and the use of PC without
authorization has been banned. In
addition, EPA has developed
comprehensive PCB disposul regulations
under TSCA. This regulatory framework
includes specific disposal requirements
for defined classes of PCB wastes,
specific marking requirements for PCB
items, facility recordkeepiny
requirements, approval requirements for
disposers, and a proposed noulfication
and manifesting system modeled on the
subtitle C “cradle to grave” tracking
system.

One commenter stated that utility
transformer dielectric fluids are likely to
exhibit the revised TC and urged the
Agency to exampt PCB-containing utility
trans{ormer dielectric fluids (rom the
rule. The commenter noted that the
regulation of PCBa is unique because the
manufacture of PCBs {(without an
exemption) has been banned. Thus. the
critical regulatory concern with respect
to thess PCB wastes is the need to
expedite safs disposal of the chemical.
The commenter stressed that if PCB
wastes were 10 be regulated now under
RCRA as well as undar TSCA. serious
legal, practical and administrative
complications could result.

The Agency agrees with the
commantar. The most significant
potential tve impact of dual
regulation of these wastes under both
RCPA subiitie O aod To0A rmullis Soo
the unique scope and timing of PCB
dispossl. The Agency estimales that
approximately 312 million pounds of
PCBs are dispursed among nearly 30
million discrets units of electncal
equipment. The TSCA regulations
require the phaseout of certain PCB-
containing electrical transformers. and
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EPA expects that the TSCA mand«tury
phaseout requirements and restnctions
will render the nexi! three years & peasi
period for PCB disposal. Under the
=xtherity of the ToCA manaaiory
phaseout. by Oclober 1. 1980. owners of
secondary nstwork higher voltage
transformers located in or near
commarcial buildings are required to
either remove or reclassdy these
transformers. {Reclassification
nacessitates draining of all PCB fluds
from the unit, and replacing them witn
noo-PCB fluids or low coocentration
PCB fluids, and keeping the trans{ormer
in full service, under loaded condiuons.
for a minimum of three moaths.} [n
addition, the phaseout restrictions affect
lower secondary voltage network units
of PCB-coutaining electrical
transformers located in or near
commercial buildings; by October 1.
1963, such transformers must either be
ramoved or be raclagsified or an
allarnative option for lower voltage
units allows for providing enhanced
electrical protection on such units by
October 1, 1990. Radial PCB-conlaining
electrical transformers must either have
enhanced electrical protection or be
removed.

The TSCA program. with which the
regulated community is familiar, 1s
specifically tailored to deal with the
problem of widely dispersed waste
generation and the timely disposal of a
chemical that is no longer commercially
produced. The confusion that could
result from the addition of requirements
under a separate regulatory disposal
systam. and the RCRA disincentives to
waste production. would cause
significant disruption 1o the expeditious
disposal of large quantities of these PCB
wastes if these wastes wers to become
subject to the RCRA hazardous waste
regulations.

In addition, the Agency believes that
the existing system for PCB disposal.
including the existing TSCA disposal
regulations and recent additions to the
program (e.g.. the proposad notification
and manifesting rule. published at 53 FR
37438), are adequate o protect human
heaith and the environment with respect
to the disposal of these wastes. Thus,
further regulation under RCRA for PCB-
nnmiaining dislectric Gusds ana
associated PCB-contaminated electrical
equipment does not appear to be
necessary at this time. The Agency will
also evaluate the integration of the
TSCA PCB regulations with the RCRA
hazardous waste regulations far other
PCB-containing wastes which are
identified or listed as hazardous.
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K. Implementation {ssues

EPA received many comments
conceming implementation of the TC
rule. The comments addressed issues

and mummpauuu to come into
compliance with subtitle C
requirements, exemptions and
apphcability, implications for permit
modifications, and administrative
requirements. Major comments on
implementation are summanzed and
addressed below. Section V of this
preamble further discusses how the
Agency will implement today’s rule.

1. Notification

In the June 13, 1986 Federal Register
notice, EPA proposed o waive the
RCRA section 3010 notification
requirement for persons who manage TC
wastes and have already: (1) Notified
the Agency that they manage ather
hazardous wastes and (2) received an
EPA identification number. Virtually all
coramenters wiho sddressed the
notification requirement supported
EPA's proposal. However, ons state
agency opposed the proposal. on the
grounds that a waiver would hinder
efforts to develop a more accurate and
complete understanding of hazardous
wasle management practices within the
United States.

EPA has decided. as proposed. to
waive the notification requirement for
TC waste handlers that have already
notified the Agency that they manage
hazardous wastes and have received an
EPA identification number. The Agency
believes that, given the vast scope of the
TC rule. a notification requirement for
persons already identified within the
hazardous waste management universe
would present an administrative burden

without providing any significant
benefits to human health and the
environment.

2. Effective Date

Several commenters ciaimed that the
8-month effective dates of the TC rula
would not provide them with sufficient
lime 10 come into compliance with the
full array of hazardous waste
regulations. Bome commenters
that it would be impossible for
generators of TC wastes to lest their
wastes, obtain EPA identification
numbers, arrange for transport and off-
site management of their wastes, modify
their short-term storage (is.,
accumulation) practices, and institute
the necessary recordkeeping and
reporting procedures within a 6-month
time {rame. The commenters statad that
the time constraints are especially
unreasonsable in light of the shortages of
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laboratory and TSDF cap..ily that can
be expected to result from the TC
revisions. Other commenters claimed
that TSDFs will require m.re than 6
months to coms .ato compliance with
the (nterim status standarys of e0 Cr A
part 265 (e.g.. personnel truining,
contingency planning. ana financial
responsibility).

EPA appreciates the concerns of the
commeantsrs, and the Agency is aware
that all of the commenters addressing
the effective date for the 1TC ruls
encouraged EPA to adop! o delayed
effective date for most, if not all,
requirements. However, RCRA section
3010(b) requires that hazardous wasle
regulations become effect:ve 6 months
after the date of promulgation unless
EPA has good cause 1o establish an
earlier effective date. Thus, the effective
date for the final TC rule will be 8
months from the date of promulgation.

However. EPA is promulgating
different compliance daleg for twa
categories of wasle generstors:
{1} All genarators of more than 100 and
less than 1.000 kg/month of hazardous
waste (small-quantity gencrators) must
coms into compliance with subtile C
requirements for management of their
TC wasts within one year of today; and
{2) all generatars of 1,000 kg/manth or
more of hazardous waste are required 0
comply with all subtitle C requiremants
for TC wastes within six months of
today, on the effective date of the rule.

All generators of over 1.000 kg/month
of hazardous wasts are re ‘uired to
comply with all applicable RCRA
regulations for their TC wastes on the
effective date of this rule. (The ganerator
quantity refers to all of a generatar’s
hazardous waste, not just newly
hazardous TC waste.) The Agency
recognizes that this compl:ance category
will include two groups of generators:
current hazardous waste generators.
including small quantity hazardous
wasia genarators who will be generating
additional hazardous wasies and
generators of quantities of solid
wastes who will be regulated as
hazardous wasts generators for the first
time. EPA belisves that both of these
groups of genarators should
predominantly be businesses and
either be familiar with the wasts
managemsent regulations or be in a
position tn eomae into compliance with
the requirements within th.¢ six month
period. These persons shouid have been
aware of the Agency's statutory
commitment and have had ample notice
of the impending TC rule through ths
proposed rule and supplemental notices.

On the other hand. the Agency is
allowing an additional six months from
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the effective date (i.e.. one year from
today) for generators of greater than 100
but less thao 1.000 kg/moath of
bazardous waste (small quartty
generators) Lo comply with all
applicable subtius C regulations (As
with the over 1.000 kg/month category.
this quantity refers to the total quantity
of a genarstor's hazardous wasle, not
just nawly hazardous TC waste.; The
TC has the potential to affect an
extremaly large number of handlers that
naver before have been subject 10 the
hazardous was!s regulations: masy of
these firms are small businesses.
Handlers that will assume small
quantity generstor status as & resull of
the TC rule are most likely not regulated
under subtitle C at the present time.
Thus, these handlers are less likely 10 be
familiar with the waste management
regulations. or because of their samall
business status, will need more than six
months 10 come into compliance with
the regulations.

A aiready indicated. these handlers
are likely to be smail entities and may
be unaware that their practices. which
were Dot regiiated in the past. will now
banmnnudulmuhofmdnysmle

The Agency recognizes that these new
handlars of small quantities of TC
wastes (over 100 but less than 1.000 kg/
moanth) may have to test their wastes,
obtain EPA ldentification numbers,
arrange {or transport and off-site
management of their wastes, modify
their short-term storage (Le..
accumulation) practices. and institute
the necessary recordkeeping and
reporting procedures. As recognized by
the Agency in establishing special
requirements for small quantity
generators, the burden of initial
compliance msy {all relatively harder on
these generators {see 51 FR 10146,
March 24, 19868). Thus. to lessen the
burden on the handlers of amall
quantities of TC wasies, the Agency has
developed an outreach program targeted
for the small quantity generators which
will inform new genarators of the
required stepe necessary to enter the

us wasie management system.
Effective program outreach, however.
will laks more than 8 months.

In amending RCRA in 1984, Congress.
in requiring EPA 1o promulgate
regulations for small quantity
mwn Lndﬂ"“‘ thaes .L‘ A"
should consider the impacts on umu
businesses. while still providing
prelsction o human health and the
ervironment. While this rule is not
promulgated pursuant o this provision,
ws belisve the intent of Congress is for
the Ageacy (in promulgating any rule
substantially affecting small quantity
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generators) lo consider such impacts
and to provide procedural adji:stments
where appropnats. EPA believes tha!
extending the compllance date {or this
group of generators will allow the
Agency time (o provide necessary
assistance and outreach to thess
generators and will allow sufficient time
for small quantity generators to comply
with the full range of applicable subtitle
C requirements. Finally, by delaying the
effective date of the TC for amall
quantity generators, the Agency will be
able to concentrate its initial
implementation efforts on large quantity
generators, who will generate the vast
majority of waste brought into the
RCRA subtlitle C system under this rule.
Thus. because the delayed compliance
date for small quantity generators
enables the Agency to focus its attantion
on the waste generators expected to
produce the largest volumes of waste,. it
maximizes proiectica of humamn health
and the environment.

in summary, the Agency believes that
allowing an additiona) six months for
small quantity generators to come into
full compliance with the TC will serve
two purposes. First. it will allow the
Agency time to educate amall quantity
generators on the RCRA rules, while at
the same time, allowing the Agency lo
focus immediate implementation efforts
on large generators of hazardous waste.
Second. it will provide the necessary
time for small quantity generators to
comply with subtitie C requirements as
a result of the TC.

3. Permitting

Several commenters expressed
concern that they would not be able to
submit required permit modifications
before the effective date of the rule.
Some commenters also expressed
concern that the TC revisions could

later dnu: or (4) dnhytnauhc

place a significant burden un the system
for permitting hazardous wasis
trestment, alarsas. snd dispasal
{acilities.

Ths commenters recommended &
number of different mechanisms for
reducing the prospective burdens on the
permitting system. such as (1) Allowing
permitted facilities to operule under
interim status with respect (o nawly
regulated wastes; (2} handling requests
from permitted facililies 10 manage TC
wastss as minor permit modifications.
rather than as major perm.t
maodifications (especially \n the case of
facilities that are already permitted to
manage listed wastes contoining TC
constituants}); (3) requiring permitted
facilities to apply for major permit
modifications by the effective date of
the TC rule. but not requiring them to
actually obtain the modificution until &
aflantiye

date of the final rule

EPA has p.romulglled amendmants lo
the procsdures for permit modifications
for treatment, storage. and disposal
facilities on September 28. 1588 (33 FR
37934). Thess changes 0 the regulations
should generally allay the concerns
expressed by the commenters. Although
the new permit modifications rule will
not automatically be effective in
authorized states, EPA expccts that
many authorized states will adopt the
provisions and EPA plans 1o use the
new permit modification procedures to
implement the TC. The new permit
modification procedures are further
explained in section V.

IV. Regulatory Lavels

The regulatory levels established in
loday's rule are based on two
elemants—the toxicity of each
constituant and the expecte i fate of ths
constituent whan released 1110 the

environmenl The laller element i3
expressad as s dilutios/attenuation
{actor {DAFL whisk, —hen mis 5sd By
the toxicity valus. resulls in the
regulaiory level I is this level that.
when compared 10 the resuits of the
TCLP. defines s wasts as harardous U
the wasts leschate generated through
the TCLP contains coastituents equal to
of above the regulaiory levels in today's
rule. the wasts is a bazardous waste

This section summarizes the Agency's
basis for selecting the final list of
conatituents and the regulatory levels
that are being promulgated 1n today's
rule.

A. List of Constituents

1. Proposed List

The Agency initially proposed
regulatory levels for 38 new organic
constituents. proposed to modify the
Tegulaiory loveis ior the 8ix organic
constituents that are regulated under he
exiating EPTC, and proposed lo retain
the existing levels for the eight inorganic
coastituents regulated in the exisung
EPTC (see Table IV-1].

2 Constituents for Which Final
Regulatory Levels Are Not Now Being
Promulgated

The model used to predict DAFs for
today's rule accounts for hydrolys.s,
which may occur during the transport of
a constituent through the enviroament f
a constituent hydrolyzes dunng
transport. its concentration will
decrease more rapidly than it would f 1t
were influenced by dispersion alone.
Therefore, the DAF for a constituent that
bydrolyzes during transport will be
higher than that for a coastituent that
does not hydrolyze. However, the
products thal are formed because of
hydrolysis of the constituent also may
be toxic.

TABLE IV~1.—TC CONSTITUENTS AND REGULATORY LEVELS PROPOSED JUME 13, 1988

T
1
HWNO Consuuueres CASNO | Degaeor,
Acrytonitrie 107-13-1 50
Arsanic 7440-38-2 50
Barum 7440-39-3 1000
Barcene 71-43-2 0.07
Bin(2-chicrostwl sther . (11444 0.08
- SO—— e T _ . sa o A Vo
Carton dmsice M 78-16-0 14.4
Cartion teerachioride 58-23-8 007
Chiordars §7-74-8 a3
Chiorobenzens 108-80-7 1.4
Chiorotorm 7-08-3 0.0
Clvomasm 1333-42-0 5L
oCresct 98487 100
mCresol 108-39-4 100
p-Crenci 100-44-8 0o
240 4797 14
¥ 2-Dichoscberaens 9-80-1 LS |
1 A-Ochiorobenaene 108-48-7 108
oot 1,2-0lchiorosthans 4 107-08-2 0 &
S g9 QU4T(02M2T-MAR-90-15:25.47)

F4701.PMT...[18,30]...7-08-88

- ' AR ———
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TABLE IV-1.—TC CONSTITUENTS AND RECILATORY LE vELS PROPOBED JumE 13, 1066—Conanued
WO Constiurwe . CASMNOS Bm" ;_.:..',u’
j - 76-364 | )

C 1-Dichiorosthwiens.... |
R Y ohegsiogag T oan-ae2 013
0012.. Enam _ ' 208 )
D034 | Meptachior (and #e yaro.ae) | J:-sz ! g?g’
Oxas Hexachioroberaens...
D008 Hexachiorotuaschene | gr-a8-3 | 072
o heacrioroseare — o 23 .
0008 - Load : n:»c-s\ 50
D013 Landane “w-a-o .08
000 Seraury - - 1 1420-97-4 02
s o) - Methomychior 72-6-8 14
Doo9 Methylene chionds .. 75-08-2 as
0040 Slowvyd efiwt hetone . . 75803 12
Q041 Nivobergens %053 013
0042 Pereachioroptenal...._ 70848 s
0043 Phanci 100-86-2 144
D044 Pyrcine . 110-88-1 $0
DO10 Selersun 7782-48-2 ;g
Do11 Shver . 7440-22-4
0045 1,1.2.2-Tewachkrosthans &0-20-8 10.0
D048 1,12.2-Teachisosthane . .. 345 13
Co47 Towachicrosfwtans__..... . - 13—:: | ? jl
DO44 Tetrachiorophenc: ... . ——
0049 %‘:- = e 108-98-3 144
o018 _ <2 | Tomghena 0001-26-2 007
0080 1.1,3-Trchioeoethane . 564 %0
D081 1,1.2-TroNosthens . 79-00-5 12
Dos2 Trichiorosihylene »01-8 ogo?
0083 24,5 Tachicrophenci _.. 26-06-4 ss
0054 248 Tachioraphenal 9-08-2 0.30
0017 2A5-TP (hvexs. | w-re-s ate
Dose Vil chiorde | 75014 0.05

| EPA Hazardous Waste Cade Mumber.
* Chemecal ADs¥acts Senvice number.

As explained in section M B2 4 vii.
the Agency does naot have sufficient data
to address the formation and toxicity of
hydrolysis products. There(ars, in
today’s rule, the Agency is not
establishing regulatory levels lor Lhose
new organic constituents that are
expected to appreciably hydrolyze and
thereby form potentially toxic by-
products. Rather, the Agency expects to
address these constituents in s future
Faderal Register notice.

Three of the organic constituents
currently regulated by the EPTC may
hydrolyze to a significant extant.
However, due to unceriainties
associsted with this mechanism, the
Agency believes that it would not be
prudent to remove these constituents
from regulation on 4 temporary basis
(i-e.. until their hydrolysis products cen
be sssessed). Tharelore, these
constituents (endrin, methoxychlor, and
toxaphene) will continua to be regulated
a! tha existing EPTC levels in Lhe
interim.

Also. as explained n section ILE.2.a,
the Agency bas concluded that the
steady-stats assumption used in the
ground water transport mode] may not
be approprists {or si| constiluents, Tha
constituents for which a steady-stale
solution may not be appropriats are

S-04 1999 O048{02X27-MAR -30-15:25:51)

being deferred from the list uf proposed
constituents. EPA will promulgats or
reproposs (as warranied) regulstory
levels {or these constituents n & futurs
Federal Register notics.

. Pinal List of Constituants

a. Organic Constituents. The organic
constituents for which the Agency is
today sstablishing regulatory ievels {La.
those that are oa the current ZP list. and
those that do not appreciably hydrolyze
and for which a steady-state assumption
is appropriats) are presented in Table
v-2

TAME V-2 —0nGamC CONSTITURNTS

TABLE V-2 —0ORaarmt CONSTITUENTS—

EPA MW Contaminent i CAS
number * | e ®
D018 Sormane. . . 7148
0019, Corton Wechionds . . w-23-4
000 e Civiottane ... . §7-74-8
L2287 e Chioroterwene ...~ 100-80-7
0022 Chiorolorm ., $7-08-3
Doy o-Cresot. 0-48-7
0024 mCresci.. 108-39-4
0026 9-Cresoi. 108-44-8
oo1e 240 "-7%-7
0027 — | 14-Oichorcberaene | 108-46-7
0028 | 1 2-ONchiOrOStNENS ... 107-08-2
0029 e f 1,1 Dichicrostiwiene ., TH-36-4
000 ..o} 2AOlrONORINS... ., 1214142
0012 Endrin ! 72-20-8

F4701.FMT...[16,30]...7-08-88

Continued
I cas
w Commwant | o'
T
D031 __ | Heptachis (and ia T84a-2
Dox2 118-74-1
HEEACNORDANINS
00X | Hesachiono1.3- 7080
Dulndens.
DO . . | Hexschorosthans. | 7-T2-1
0013 Lindene 55-30-9
o014 Mothawychior | T2-43-8
D026 | Moyt oty hetone |  79-&3-2
o .- VENNEENEEE - SESEE 9-08-3
0037 ... Peachiorcphenmcl | §7-88-5
0038 | Pyricine 110-88-1
0030 | Townchiowostiwlorm .,  127-18-4
DOIS | Toumghone... . $00V-26-2
0040 ... | Tichiomostwtans |  79-01-4
D041 245 Trchiorophencl.;  96-86-4
0042 | 14,6 Triohiorophanol. | 8-08-2
001 | LASTP B,  B3-78-8
D043 .| Vind chiones T80V -4

' MEperdous WSS AIRDeY.

¢ Chemiosl SDSRRCID SEIVICA Samies - — - -

& Inarganic Constituents. Amoog the
constitusnts that were proposed for
inclusion in the TC were eight
constituents that are currently ted

in the EPTC. Becauss EPACML doss not
currently accommodate matallic species,
it cannot be used to DAF» {or
these constituents. ore. the

Agancy is today retaining the regulatory
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levels for these constituents at thaeir
current levels. When the MINTEQ
model (see LILB 5.c) is available to
accommodate these constituents, the
Agency will reconsider their regulatory
levels and propose new ones. if s0
warranted.

B. Selection of DAFs

The selection of the appropriate DAF
for the constituents addressed in today's
rule is based on the municipal landfill
scenario. as proposed. However, based
on comments on {ate processes that
were not appropriately considered in the
model. several constityents have been
omitted from the proposed list of
constituents—specifically, those that
may hydrolyze to more than a negligible
extent and those for which the steady-
state assumption may not be
appropriate.

For the remaining constituents, the
Agency belicves that a DAP G 1001(s - -
appropriale for establishing regulatory
levels in today’s rule. The basis for this
conclusion is explained in Section
M1E4d.

C. Analytical Constraints

The regulatory levels for the
compounds proposed for inclusion in the
TC span approximately five orders of
magnitude (i.e., from the low parts per
billion to 100 parts per million). The
calculated regulatory levels for three of
these compounds (2.4-dinitrotoluene,
hexachlorobenzene. and pyridine) are
below the concentrations measurable
using currently available methods.

EPA believes that the appropriate
way 1o deal with a calculated regulatory
level that s below the analytical
detection limit is to use (for the
regulatory level) the lowest level of
detection thal can be attained. The
lowest level of a particular chemical
that can be reliably measured within
acceptable limits of precision and
accuracy under routine laboratory
operating conditions is that chemical's
“quantitation limit.” A quantitation limit
is determined through such studies as
method performance evaluations.

If data from interiubLuralory studiss
ars unavailabls. quantilation limits ars
estimated based on the detection limits
and an estimated muinpimer inat
represents a practical and routinsly
achievable level with relalively high
certainty that the reported valus is
relisble. EPA proposed 1o use a valus of
five timer the analyticul detection limit
as the quantitation Limit and to set the
regulatory level at the quantitatioa limit
{or thoss compounds for which the
calculated tory level ls below the
Quantitation t, and :nteriabordlory
studies were not ava.lsbie.

Because TCLP extracts are aqueous in
nature, the quantitation limits used in
this rule are based on the presencs of
these compounds in s water matrix The
Agency recsived many comments oa the
use of the u:ltifution Limit as the

tory or the three
mdth-buod thresholds below that
lavel. Moet commsente, . expressed
concern that quantitaton limits based
on analysis of the constituent in & waler
matrix may not be ach:evabls in more
complex samples. The comments
discussed potential complications that
could hamper analysis of various kinds
of wastes and recomme.aded that EPA
work toward determinirg actual
quantitation limits on real wastes.

The Agency agrees that the ability to
achieve the quantitation levels listed in
the proposed rule is strongly influenced
by the type of waste that is being
analyzed. However, determination of a
matrix-dependent quantitation limit
would require analysis of a wids variety
of wastes. EPA believes that it would be
impractical to perform such waste-
specific analyses at this tims. Therefore,
EPA has chosen to use the proposed
definition (i.e., five times the method
detection limit) for the quantitation
limit.

A number of commerters addressed
the issua of the generic mulitiplier used
to derive the quantitation limit. Several
commenters recommended using 10 to
25 times the detection Lmit as the
regulatory level, while a few
commentars supported setting the

regulutory level at the detecuoa Limit
itsalf. o provide what they belisve
would be greater enviroamenta!
protscioa.

The Agency is working (o improve the
sensitivity of analytical methods to
provide incressed protectioc of buman
health and the enviroament Analytcal
detection limits are. by definiloa. pot
routinely achievable under average
laborslory conditions. Thus. &
regulatory ievel set at the detectioo Lmit
would be difficult for the Agency Lo
enforce and would make it difficult {or
Lhe regulsted community to demoastritle
compliancs. To provide a consistently
enforceable regulatory limit while
providing assurance that those wastes
that clearly pose hazards are subject Lo
subtitle C requirements. the Agency will
set the regulatlory level ai five imes the
detection limit. The Agency has s hugh
degres of confidence in setting the
regulatory level at the quantitation lumut
(Les five times the detectioc Limuit)
because other programs within the
Agency have succesafully used this
method in the past to set regulatory
levels (6.3 the Coatract Laboratory
Program under the Superfund Program).

Comments on the use of the
quantitation limit are addressed more
extensively in the testing methods
background document

D. Final Regulatory Levels

Ths regulatory levels being
promulgated today are equal to the
product of each constituent's toxucity
threshold and the DAF or the
quantitation limit. These regulatory
lavels are presented in Table [V-3.
These levels are designed o identfy
wastes that clearly pose a hazard and
define those wastes as hazardous.
However. il should be noted that wastes
that do not exhibit this charactenstic
{e.g-. result in TCLP levels that are (s
than the regulatory levels) are not
necessarily nonhazardous and may be
listed as a haxardous wasie or become
bhazardous under other hazardous waste
charactenstics.

TABLE [V-3.—TOXCITY CHARACTERISTIC CONSTITUENTS AND REGULATORY LEVELS

CAS
1
EPA HW numez: - . Coretuere e ] m
|

o0 7] Arearig 7440-38-2 8.0
0006 Serum 7440-30-3 100.0
Do1e Benzene 71-43-2 [-¥ ]
O008.......... Cadmeumn 1440-43-8 1.0
0019.......... Carton tetrachionide [~ ] ¥ ]
0020 . Chiordane §7-14-0 0.0Q
baz2t. Chiorobenzene ... .. 108-80-7 1000
0022. Chiorotorm 7-98-3 60
DooT ... Chromeum. 7440-47-3 50
S-041999 Q04402 X2T-MAR-90-15:25:57)

-

P4701.PMT...(16.30}...7-08-88
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TABLE IV-3.—TOXICITY CHARACTERISTIC CONSTITLENTS AND REGULATORY LEVELS—Conbnuad

EPA MW nufoer *

- [ = ]

. raa R naic;
Muste ¢ ovel UG

e et i 108-20—4 * 200
e - mCresct. . o T . zmx.
m« - ~—. [ - ‘ Crescl — et e ey g’“-T&T 2?;:
001: ..... S - : ':u-o ‘ e - — - ; 0
%"- | 1.2-Oachicrosthans .. T 107082 0
0029._.. 1.1-Otecrostyene . 75364 07
m 121-14-2 ‘0
gg?g ________ Enan__ 1 12208 oc
oo Haptachics (and R Myor suoe) T—ti-8 | , 00
0032 Heuachiosuberaene — 118-74-1 01
0033 Hemcro- 1 J-tatackere -3 05
0034 HexachOIOstane. 7-72-1 0
Ooos.___. Leed . T8-82- | 50
0013 Undane o000 04
0008 _ Merausry 7439074 | 02
Cote Methoecyontor T3-43-8 | 100
DO3s. Methy! et hetone 78423 | znozj
Daa? Pertachioraphendl . 78861 1000
(o< ] Pyricing 110-88-1 : 180
0010 Seloreum . TTR248-2 | 16
Dot Sher. R = — A — | 0
6% Tebactearosttvwiens — ] 1z1-1ee Q7
DO15. Tamphens . 8001-26-2 05
D040 Trichicmosthytane ... 018 | 05
D041 245 Trchiceopheno! 256054 | 4000
0042 2,48 Trchioraphenc: 0-08-2 | 20
0017 2A5TP (Bbvany . . 0-72-1 10
D043 Vinyl chionde i 7014 02
A
e ADwacts ervice Pumber
¥ Quaretason st en he caicuisted iovel The quanitaton smwt therelore becomes the ioval
“d o-m, and - conCeniaions cannot be e Wil cresal (0026} concenirasion ¥ Jaed. reguiadory lovel for ol cresal » 200 Mg
V. Implementation comply with any applicable sundud:miin o Newly n?hmu: ha.ht:u. -
285, 266, 267, 2088 -—8ubamit permut applica
This section is intended 1o assist the m:!ﬁmu_r e Vo s . Alread latod (acitis
ted unity la o At the TC. ’r;.n —interim Status Fsclies: subx
their regulatary obligaticas for managing imp.emantation timeline for . '
TC wastes. mm to comments and  "emainder of this section illuminates ‘”“d'd”.d P‘“m‘n parmit :M“CIM
an analysis of issues related to five implementation concerns: state + modifica tioa
mplementation wers presented in authority, integration of today’s TC with 12 Moaths:
section LK. the existing EPTC. notfication,

The first step in a solid waste
gsnarator’s decision making procass
must be to determine whather or not
particular wastes are haxardous (40 CFR
282.11). If & waste is excluded from
regulation under 40 CFR 2814 or if it is
a listed hazardous wasts under subpart
D of 40 CFR part 281, than no further
determination is necassary. If a wasta is
neither excluded nor listed. a genarator
must determine whether the wasts
exhibits any of the characteristics of
hazardous waste: the Toxicity
Characteristic Is one such characteristic
of hazardous wasts. A tor may
dsterming if g wasts its a
characteristic sither by testing the wasta
or applying knowledge of the wasts, the
raw matsrials, and the processes used in
its generation.

When s wasts is delermined 10 be
hazardous. handlers of that waste must

S04 1999 005Q(02M27-MAR -90-15:2602)

permitting, and compliancs dale.

TABLE V-1.—IMPLEMENTATION TIMELINE
FOR THE TOXICITY CHARACTERISTIC

0 Months: Publication in the Federsl
Register.

3 Moaths:
* Cenerators of 1000 kg/mo or more and
TSDFs who have not previousty notfled
submit 3010 Notification 10 EPA.
6 Months:
¢ Pacilities wishing to avoid entering the
RCRA program ceass managing mewty
reguiated TC hazarcous wastes. Units
that ware recsivicg TC hazardous
wastes must cease further receipt In
order to svoid regulation under Sebtitle
c

o Large quantity generators begin to
comply with il applicable Subtdtle C
regulstions for newly regulstsd TC
wasiss.

F4701.FMT...[16.30)...7-08-88

e Small quantity gensrsiors begn |
comply with all applicable Subtitie
regulations for newly regulated T

A. State Authority

1. Applicability of Final Rule in
Authorized States

Under section 3008 of RTRA, EPA
may authorizs qualified rizies to

T I
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administer and enforce the RCRA
program within the sisle (see 40 CFR
part 271 {or the standards and
requirements for authonzatioa).
Following authorization, EPA retains
enforcement authority undar sections
3008, 7003 and 3013 of RCRA. although
authonzed states bave primary
enforcement respoasibility. Priorto
HSWA. a state with fnal authorization
administered its hazardous wasts
program entirely in lisu of the {ederal
program. The {ederal requirements no
longer applied in the suthorizad state,
and EPA could not issue permits for any
faciities in & state that was authorized
10 1ssue permits. When new, more
stnngent federal requiremeants wers
pror=uigated or enacted, the slute was
obligated lo enact equivalent authority
within specified tims frames. New
federal requirements did not take effect
in an authorized state until the siate
adopted the requirements as state law.
in contrast. under section 3008(g) of
RCRA. €2 US.C. 8g28(g). new
requiremsnts and prohibitions imposed
by HSWA take effect in authorized
states at the same time that they take
effect in nonauthorized states. EPA is
directed 10 carry out those requiremants
and prohibilions in authorized states,
including the issuance of permits, until
the state is granted aulhorization o do
30. While states must still adopt HSWA-
related provisions as state law 1o retain
final authcrization, the HSWA
requirements are implemented by EPA
in authorized states in the interim
Today's ruls is promuigated pursuant
1o RCRA section 3001(g) and (h). These
provisions were added by HSWA.
Therefore, the Agency is adding the
requirement to Table 1 in § 271.1(j),
which identifies the federal program
requirements that are promulgated
pursuan! to HSWA and tha! taks effect
in all states, regardless of their
suthorization status. States may apply
for either interim of final suthorization
for the HSWA provisions identifled (a
Table 1. as discussed in the following

section of this preambls.
2. Effect on Stats Authorization

As notsd above, EPA will implement
today’s rule in authorizad statss until
they modify their programas to adopt
these rules and the modifications are
approved by EPA. Because the rule is
promulgated pursuan! o HSWA. a state

S-041999 005 1(02X27-MAR -90-15.26:06)

submitting s program modif _ullon may
upply to recsive either ialerii or final
authonzstion under section JWB(gH2) or
3008(b), respectively, oa the Lasis of
requiremaents that are substanually
equivalent or equivalant 1o LPA’s The
procsdures and schadule for stata
program modifications {or ¢:her inlerim
or final authorization are dencnbed in 40
CFR 271.21. It should be notcd that all
HSWA inlerim authorizations will
expire january 1. 19853 (see «U CFR
271.24(c}}.

40 CFR 271.21(e)(2) requires that
states wilth final authorization must
modify their programs to reflect {sderal

program changes. and they must
oubuqucnlly subait lhc modfications

[y S
15 EPA for apptuvel Tox Guuallis =

stule modifications for this rule
is July 1, 1991 {or july 1. 1982. i{ a state
statutory is needed). These
deadlines can be extended in certain
cases (40 CFR 271.21{e}3)). Onca EPA
approves the tion, the state
requiremaents become subtitle C RCRA
requirements. Slales with authorized
RCRA programs may already have
requirements similar to those 10 today’s
ruls. These stats regulations have not
been assessed against the federal
regulations being promuigsted today to
determine whsether they mee! the tests
for authorization. Thus. & state is not
authorized to implement these
requirements in lisu of EPA unul the
state program modification 1s approved
Of courses. states with existing standards
may continue 1o administe” Jno eniorce
their standards as a matter of state law.
In implementing the federal program,
EPA will work with states under
cooperative agreements o minumize
duplication of efforts. In many cases,
EPA will be abls Lo defer to the stales in
their program implementation efforts.
rathar than taks separate act:ons under
fedsral authority.

Statss that t their official
spplications for final authorization lese
than 12 months after the sffective dats
of these standards are not required to
include standards equivalent to these
standards in their application. However.
the state must modify its program by Lhe
dsadline set forth in § 271 21{e). States
that subeit official applications for final
authorization 12 moaths after the
sffective date of these standards must
Includs standards equivalent to these
standards in their application. The

F4701.FMT...[18,30)...7-08-88

procsss and schedule (or final state
suthonzaLon applcations s descnbed
in 4 CFR ZN 1.

B. Integration of Today's Final Ruie
with Existing EPTC

As explained above, because this rule
is promulgaisd pursuant o HBWA. it
will be effective six moaths from loday
in both suthorized and unautborizad
slates and will be implemenied by EPA
until stales recsive authornzatoo for thus
rule. Thus. beginning on the eflective
dats, large quantity generslors that
penersie TC wasie in all siates are
responsible for complying with the
appropriats requiremenis. However, the
ruls promulgated tod-- sloc roiz- o
existing RCRA rule defining hazardous
wasles that authorized states have be=n
implementing {or some time. The two
priocipal changes in the rule are the
revision (o the leaching procedure. by
replacing the EP with the TCLP. and the
addition of coastituents for which the
lsachats will be analyzed The
discussion beiow and Tabhle V-2
describe how stats implementation of
the existing EPTC will be inlegrated
with EPA implemenilation of the TC as
promuigsted today.

1. Facilities Located in Authorized
States

There are three types of {acilities
located in authorized states which are
affscted by today’s rule: {acilities which
are airsady operaung under s KCKA
permit, {acilities which are already
operating under interim status. and
facilities which are subject to RCRA
permit requiremants for the first time as
& result of today's rule. Permitted and
interim status [acilities can also be
affected by today’s rule in three distinct
ways: (1) The {acility may alresdy be

wastes Lhat are hazardous
under ths existing EPTC, (2} the lacuity
may already be wastes lha!
are hasardous undar the existing EPTC
but which also exhibit the toxicity
characisristic {or a new constituent(s)
under today’s rule (and thua the waste
would have a new waats code), or (3)
the {acility may be managing & solid
wasts which ls newiy subject 10
reguiati~n as a result of today’s revision
of the TC. T .ble V-2 summarizes the
Injtial requirements and applicable
standards {or sach category of facility.
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TABLE V-2.—NTEQRATION OF TC wiTr ExisTmea EPTC

Siata of Siate manonzason 1

Foeotty simte Type of wante

whal 10 e

i avuinras
: |
LAMOZed Skt .. A Powmeg ... ... 1. Regisied EPA A — e N . ] NS pes sharvwOR
| | et w/nO Aew |
: conSSRANS wdw |
| : rowass TC. | .
: 2 Ropasted EP waste ' Ciaas ' parwt | EPA Ragonsl Olice Ste pewnd mendsds
watw coretiuents. MOINCABon Jader 40 | ong Stete. i
) i CFR 27042
) | 3 Provanaty Ciass | parwet EPA Regong Otics
| WVSOMMEG WASES It | TOUMCASON Wi 40 | ond Sl "
} | CFR 27042
; ~Abuady reguisted | Ste pamns smncerce.
i
1 Previously - ! !nmma
! weeguisted url. ) I
G bugem Satue . | 1. Aagdetect EP mamte | NA - o WAL e et s
| | w/no new ! - Sardeds
X [ Conten Jnder i
ovged TC.
2 Reguinted €F waste | Reveud Pert A unte €PA Regong Ofice | X ¥ V)
w/how CONSER. l QCFRIMT2 ang Sate. standurcs.
under reviaed TC.
1 f&m—. Revesd Purt A undr | EPA Regonel Ofice 40 CFR Part 285
wwegainied wasts. «© CFRYOT2® [ X _ %
cw_“ Pant A and 3010 under | EPA Regonal Offce | 40 CFR Part 206
QW CFRIMLIOS
i Noneushorzed Sise._ . A Peraiied . 1. Regiated BP waste | NA NA | 40 CFR Pant 24
| w/no Agw
COnSiLAntS iy
ounsg 7C. i
2 Magiate EP st | Case | pownt EPA Aogonal Oics . 40 CFR Part 285,
! w/Aow constiuents MOGMCAioN under 40 i
‘ under roveasd TC. CFR 27042
1 3 Provously Class | pormst UAWOOQ_J
' ueegieied weste ¥ MOGACRON Under 40 :
CFR 27042 ¢ 1
~Aboady raguiated | ... IIaomnmau
it
~Provously —- 40 CFR Pan 86
weeguisted it .
8 marwn Stons 1. Regumted EP smats | NA - A | «0 CFR Pan 0.
! w/no rew |
! conssiuenty under |
rowined YC. |
2 Reguisted EF saste | Revesed Pant A unow EPA Regonal Olice . 40 CFR Pant 285
i w/rn constiuarve O CFRZMO.T2
under rovised TC.
1 Pevoaly Reveed Part A under EPA Regonal Otice 40 CFR Pant 206
wveguiated waste. 40 CFR Z70.72% |
C. Nowly-reguinted | Pant A and 3010 uoer | EPA Regonal Oice ___ 40 CFR Pan 206,
40 CFR ZTQ.70.° |
' Faciily Mey 8ito Need 10 receve & Class 2 or Clans 3 modiicetion under CFR 27042
' ¥ nowly reQuisted waste & maraged n & Wnd deposel Uk, aclly May Need \© suamet cerviication ol CoOmMplence wIhin one yeu under 40 CFR 270.71
"mlwm . Part B perwat appiceion and Gerthcalion of CINpece Must be Submiied Wil one year undes RCRA Secson
and 40 CFR n
For {acilities which bave been may continue 10 be required as a matter  permit undergoing modification is most
managing FPTC wasias undar an of stais law. likaly a jcint EPA-state RCRA permit. a
suthorized state program and the For facilities which have been copy of the modification request should

constituents exhibited by the wastes are
unchanged under today’s rule, (Le., no
wasts code changs is necassary), such
interim status and permitted {acilities
bave no changes to fils with permitting
authorities. Similarly, since the
regulsiory status of the wasts is
unchanged. management of that waste
will continue o be regulated under the
authonzed siate standards. The only
effect of today’s rule on such {acilities is
that the lacility must use ths TCLP when
testing for toxic constituents. However,
use of the EP in addition to the TCLP

S-041999 Q052U02X27-MAR -30-15:26:10)

managing EPTC wastes under an
authorized state and the
constituents by the wastes
hava changed as a result of today's rule,
the facility will need to change the
wasts code assigned to its TC wastise.
Permitisd faciliies must submit permit
modifications to EPA reflacting tha new
wastss codes. Because EPA must
{mpiement this rule until the siate is
suthorized to do 0, the permittes must
comply with {aderal permit modification
ures under 40 CFR 270.42 rather
than stats permit modification
procedures. Howsver. because the

Fa701 PMT, (18201 7 4

Ay

also be submitted 1o the authorized
stats. Similarly, interim status facilities
must submit a revised part A permit
application to EPA pursuant to 40 CPR
mmmamwmumm
suthorities. Although these Hes
must make appropriais wasis code
modifications to reflect the new TC
constituents, tha wasiss are already
regulatad as EP wastes under the
anthorized stats program. Accordingly,
such wastas are not subject o any new
managament requirements as a result of
this rule and must continue to comply
with appropriate authorized stats
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requirements {or munagement of thase
wdsles.

Some permitled and interim status
facilities in authonzed stales will be
managing wastes which will become
hazardous as a result of today's rule.
These facilities must also submitl permit
modifications ar part A permit
application revisions 1o EPA. However.
because these wastes were previously
unregulated under RCRA. they also
were not regulated under the authorized
state program. As a result, if these
wastes are in a previously unregulated
unit, they will be subject lo the self-
implementing Fedsral standards for
hazardous wastes management at 40
CFR part 285 until permit issuance (for
interim status facilities) or modification
(for permitted facilities). After permit
issuance or modification. the Federal
permitting standards at 40 CFR part 264
will apply lo these wastes (or the state
permitting standards if the permit is
ultimately {ssued or modified by s state
authorized for the TC). Howevaer. if the
wastes are at a permilted facility n a
unit that is already regulated. that unit
will continue to comply with the
applicable 40 CFR part 284 (or stale
equivalent) standards.

Facilities in authorized states which
are newly subject to RCRA permil
requirements as a result of today's rule
must obtain an EPA identificalion

number and suhmit their nam A permit .

-

application and section 3010 notification
to EPA in order 10 obtain interim status
(see 40 CFR 270.70). Such facilities are
subject to regulation under 40 CFR part
265 until a permit is issued by EPA or a
state suthorized for the TC.

2 Facilities Located in Unauthorized
States

There are also three types of facilities
located in unauthorized states which are
affected bmay s nule:
permitted lies, [acilities opera
under interim status. and facilities ting
newly subject 1o RCRA permit
requirements under today’s rule. As in
authorized states, some of the permitted
and interim status facilities have been
managing EPTC wastes.

Poe inlerim status and permitted
{acilities which have been managing
EPTC wastes that will exhibit no new
constiluants as a resull of the
replacement of the EP with the TCLP
and the addition of constituents to the
TC. there will be no waste code
changes. Accordingly. such facilities do
not need o submit permit modifications
or revised permil applications 1o EPA
and will continue to be subject to the
applicable federal standards for
hazardous waste managemaent

S04 1999 QS XNO2N2T-MAR-90-19:26.13)

Facilities which hav een managing
EPTC wastes which exiiuit the toxiaty
charactleristic {or new L. nsuluanis as s
result of today’s chang.. o the TC must
notify EPA of the was!: code changss
for its TC wastes. Permiited {acilities
must submit permit mouifications to
EPA as required under 10 CFR 27042
that reflect the new waales codes.
Interim status facilities must submit
revised part A permil oy plications in
accordance with 40 CFR 270.72 Thess
facilities mus! continue 10 comply with
the applicable {eders! standards for
hazardous wasie manugement

Permittad and intenm atatus {acilities

* which manags waste thal is newly

defined as hazardous wasta as a resuit
of today's rule must also submit permit
modification requests or part A permit
application revisions to EPA. Facilities
must manags these wasles in

accordance with 40 CFR part 288 or 40
CFR part 284 until perm:t modification
or issuancs. depending un whether the
waste is managed in a newly regulated

or previously regulsted unit
Pacilities which are newly subject to

RCRA permit requirements as a result of
today’s ruls must get an EPA
iden*ification number uiid a part A
permit application 10 EF A in order o
oblain interim status. Such facilities are

subject to regulat’  under 40 CFR pan
285 until & permit  ssued.
. Notification ot

Pursuant to RCRA section 3010, the
Administrator may requ.re all persons
who handle bazardous wastes lo notify
EPA of their hazardous waste
musnnl activities within 90 days
after the wastes are 1dentified or Listad
as hazardous. This requirement may be
applied sven to those generators.
transporters. and TSDFs who have
previously notified EPA with respect lo
the management of other hazardous
wastes.

In the June 13. 1966. Federal Ragister
notics, EPA proposed (¢ waive the
nodﬂadon requirement {or persons

who manage TC wastes and have
already (1) notified the Agency that they
manage other bazardous wastes and (2)
recsived an EPA identification sumber.
EPA bas decided to waive the
notification requiremaent as
The Agency believes that, given the vast
scope of the "!'C rule. a notification
requirement for psrsons already
identified within the hazardous waste
managemant universe 13 uUNNECEsSAry.

EPA ls not waiving the notification
requiremaent for TC waste handlers that
have nsither notifiad the Agancy that
they manage hazardous wastes nor
received an EPA idantitication number.
Those persons must nouify EPA no later

P4701.FMT...[16.30]...7-08-88

than june 27. 19Q0 of these aclivities
pursuant to section 3010 of KCRA.
Notficsoa instructions are set forth u
45 FR 12748, February 28. 1980

D. Permutiing

Currenly permutied {aciliies that
manage TC wastes must subaut Class .
permut modificauoas |f Lthey are o
coatinus raanaging the newly regulatec
wastes 1n unils that require a permit.
The (acilitiss mus! oblain the necessar
modification by the eflective date of th.
rula. or they will be probibited from
accepting additional TC wastes
TC wastes in units tha! require & perm.
must fils an amended part A permut
application under 40 CFR 2r0.10(g) «f
they are 10 conlinus managing oewiy
regulated wastes. The facilities must fi
the necsssary amendmenis by the
effective date of the rule. or they wili n
recsive interim status with respect Lo L
TC wastes (iLe.. they will be prohiibited
from accepting additional TC wastes
until permitted).

Newly regulaled lacilities (ie.
{acilities at which the oaly hazardous
wasiss that are managed are pewly
regulated TC wastes) must qualify for
interim status by the compliance date ¢
the rule in order to continue managing
TC wastes prior 1o receiving s permut
Under 40 CFR 270.70. an exisung faclit
may oiain luicrim status Uy getung ar
EPA identification aumber and
submitting a part A permit applicaton
To retain interim status, a newly-
reguiated land disposal [acility must
submit a part B permit applicatica
within ons year after the effective date
of the rule and certify that the faclity
in compliance with all applicable grous
water moaitoring and financial
responsibility requirements (see RCRA
section 3005{e)(3)}

EPA recently promuigated
amendments to the procedures for
permit modifications for treatment.
storagse. and disposal {aciliies (ses 53
FR 37834, Sepiember 28, 1988). The

discussion assumes
implementation in accordance with the
new rule. EPA will implement the TC L
using the new permit modificatioa
procedures, consistent with EPA policy
(see 53 FR 37833, September 22, 1908).

Under the new regulation in § 270.42
there are now thres classes of t
ittal
and public participstion requirements
for each clase. I § 270.42(g). which
concerns newly listed or identified
wasiss. a permitted {acility that 1s “in
existence™ as & hazardous waste {acili
for the newly listed or ideatified waste
oa the sffective dats ol the notice must




v

11850

A

Federal Register / Vol. 55. No. 81 / Thursday, March 2v. 1990 / Rules and Regulauoas

submit a Class 1 modification by that
date. Essentally, this modification is a
notification to the Agency that the
facility 1s bandling the waste. As part of
the procedure, the permittee must also
notify the nublic within 90 days of
submut.al to the Agency.

Next. within 180 days of the effective
date. the permiltee must submit s Class
2 or 3 modification to the Agency. A
permittee may submit a Class 2
rmodification if the newly regulated
waste will be disposed in existing TSD
units and will not require additional or
different management practices from
those authonzed in the permit. A Class 2
modificauon requires public notice by
the facility owner of the modification
request. a 80 day public comment
period. and an informal meeting
between the owner and the public
within the 60 day period. The rule
includes a “default provision.” so that
for Class 2 modifications, if the Agency
does not make a decision within 120
days. the modification is automatically
authonzed for 180 days. If the Agency
does not reach a decision by the end of
that penod. the modification is
permaneny 2uthorized. If the newly
regulated waste requires additional or
different management practices, a Class
3 modification is required. The imitial
public notification and public meeting
requirements are the same as for Class
2. However, after the end of the public
comment period. the Agency will
develop a draft permit modification.
open a public comment period of 45
days and hold a public heanng
E. Compliance Data

The Agency s promulgating two
different compliance dates for two
different categories of TC waste
generators: (1) All tors of greater
than 100 and less 1.000 kg/moath of
hazardous waste (small-quantity
generators) must come into compliance
with subtitle C requirements for
mansgement of their TC wasis within
one year from today: and (2) all
genarators of 1,000 kg/month or more of
hazardous wastr T8DFs are
required o comply with all subtitle C
requirements for TC wastes within six
moaths from today. on the eflactive dats
of the rule. Thus EPTC remains in
eflect unti] six months after 1oday’s date
for large quantity generators and TSDFs,
and remains in eflect for 12 months after
‘oday’s date for small quantity
generstors. The gensretor quantity
relers to ull of & generator's hazardous
wauste. not just newly hazardous TC
wasle.

Further discussion of the Agency’s
reasons [or promulgating an extended
rumpuance date for small-quaniity

5 Gm )y Sk nlT MAR-90-13 22017

generators is provided in sacuon Ll k of
this preamble. ln summary. the Ay ..y
belisves that allowing an sdditional »:x
months {or small quantity generators (o
come into frll compliance with the TC
will serve two purposes. First. it wiil
allow the Agency time to educate smll
quantity gensrators on the RCRA ruics
whils, at the same tims, allowing the
Agency to focus inmediate
implementalion sfforts on large voiunies
of hazardous wasts. Second. it wrl!
provide the necsssary time for small
quantity generaiors lo comply with
subtitle C requirements as a resuit of the
TC

VL Regulatory Requirements
A. Introduction

This portion of the preamble discusses
the analyses required by Exscutive
Order No. 12291 and the Regulatory
Flaxibility Act. The Agency is required
under the Exacutive Order to estimate

tha coets, economic impacis. and
benefits of “major” rules by conductug
a regulalory impact analysis {R1A).
Recognizing the potential of the Toxicity

Characteristic {TC) rule to affect a breed
spectrum of American industry, EPA ~
prepared an RIA comparing severa!
regulatory alternatives. Based oo the
results of this analysis, the
concluded that this final tion is 4
majot rule. Section VLB presents the
mathodology and results of the RIA.

The tory Plaxibility Act
requires the Agency (o assess smal!
business impacts resuiting from
regulations. The analysis of amall
business impacts indicaied that the TC
rule would not have a significant impact
on small businesses. and therefore a
formal reguistory flexibility analysis
was pot Bection VLC
addresses potential effects on small
businesses.

The Agency recsived many comments
on the RIA {or the June 13, 1088

u:]xrhnnd

svailable in the RIA document for the
final ruls (Ref. 8). This final rule was
submitted to the Office of Managamen!
and Budgs! {or review s required by
EO. No. 12201,

8. Reguiatory impact Analysis

1. Exscutive Order No. 12281

Exscutive Order No. 12201 requires
EPA (0 sssess the sffact of
sctions during the development
regulations. Such an assessment

P4701.PMT...[13.30}...7-08-88

consisls of » quantification of the
polantal cosls. sconomic inpacts. and
benefits of s rule. as well as 2
descnplion of any beneficial or adverss
sflects that cannot be quantified 1o
moastary lerms. ln sddition, Executive
Order No. 12291 requires Lhat regulsilory
mmcrmhmw
analysis (RIA) for major rules. Major
rules are defined as those liksly to result
in (1} an annual cost Lo the economy of
$100 million or more: (2} a major
increase in coets of prices {or consumaers
or individual industries; or {3) sgruficant
adverse eflects on competition.
employment. iovesiment, .npovabon. or
inlernational trade.

EPA prepared an RIA companng the
final TC rule with several regulatory
aliernatives. Based oo the RIA. EPA
estimates that the final TC rule s a
major ruls with annual compliance costs
of between $130 millica and $400
million The analysis was conducted
based on the Office of Management and

‘s “Interim Ragulaiory impaci
Cuidance™ and EPA's
“Guidelines for Performing Regulatory
lmpact Analvses.” -

2 Basic Approach
In the final rule. FPA is amending its
hazardous waste identification
regulations under Subtitie C of the
Resourcs Conservation and Recovery
Act (RCRA) by refining and expanding
Procadure

‘ A -
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the wastes became hazardous These
ncremental costs were aggregated o
estimale national costs of the rule.

Economic impacts on {acilities were
based on a companaon of lacility
compliance costs with costs of
producuon and cash from operslions
The potential for [acility ciosures was
als0 examuned.

Benefita, Like coels. were based on
required changes \0 wasls managsman:
practices. tenelil measures included
human health nsk reduction. resource
damage reduction. and clsanup costs
avouded Facility-levsel benaefit estimales
were aggregated (o oblain national
benefits.

Section V1B below. presents the
methodology used to estimate coets.
economic impacis. and benafils |1 also
brefly describes the sensitivity analyses
that were conducted 10 delermine the
ugnificance of key analytical
assumptions: these sensitivity analyses
are discussed in more detail in the RIA
Limitatoas of the analytical approach
{e.g~ assumptions which are likely to
overstats, understale. or creals
uncertainty in resulls) are discussed in
the RIA. Resulls of the analysis of coets.
econoaic impacts, and benafits are
provided in section VLB4
3. Methodology

The methodalogy for the RIA is
presented in several parts. First, the
procedure for identifying wastes and
facilities affected by the TC is
discussed. Next. the deulopmcnl of
national cost estimales is presenied. The
section 00 eCONOMIC impact
methodology describes the criteria used
In gauging impacts oa Lhe regulated
community. Pollowing that is a section
that presents several allemative
meassures of benafits of the rule. The lasi
section describes the methodology for
analysis of used oil.

a. Determination of Affected Wastes
and Focilities. The first step in
esumating the impacts of the rule wea to
delermine which wastes and (acilities
would be affectad by the rule, based on
waste characisristics, Quantities, and
soures contained al of thie ot
source coalained all of this
and nooe of the dala were {acility-
specific. Therefore. the Agency
assembled aggregaied data (e.g. by
industrial secior) from separats sources
and used it 10 draw inferences oa
{acility-level impacts.

Dats on waste charactsrization and
volume cams primarily from a seres of
TC industry studies. (Ref. 19 through 29)
These studies wers conducted lor major
industrial categones ideasifiad 23 liksl;
lo generule significant quantitiss of TC
wesles. other seciors. generyling smaller

S ey AFS%OIN2T-MAR-3-152912)

quantities of potentially affac: .. ~asla.
were not addressed. Blandard | iustinal
Classifications {81Ca) for the 11.cuainald

sectors studied r between 111 two-
digi! and four-digit The (ulustnes
profiled are shown in Table VI-|

TASLE VI-1.—POTENTIALLY ASFtCTED I

ousTAMS CONSIDERED ™ RIAS FOR
TME PROPOSED AMD Feul TC Russ

Pro-
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dats in the siudies were
on!PAuﬂhunt

bx-u received tn -
couuuuu on the rule or m
follow-up (Refs. 3¢ and
31}. Mos! of the wastes which were

F4701.PMT...|16.30}...7-08- 5

wncluded were related W wasiewaler
treatment. there was relalively Little
dala on procass resadusis. Wasise whach
wers slready hazardous by vinue of a
lisung or characienetic (¢.g.. the EPTC)
were not iancluded. Dus 10 leck of deta.
cartain types of wasiss wars aol
included in the anulysis (¢.8-
contaminaied sotl. off -epec producis.
Még_h_-_:l .

it is particulariy difficuit 1o predict the
behavior of oily wastes .a the TCLP lest
For the parposs of denviag wpper bowund
sstimaies of cOls. SCOROEUC MRPaCls.
aad beaefita, cne assemption thai EPA
adopied was that olly nos-tiquid wastes
would 8ot present flitrstios probiems w0
the TCLP (Ls. that the oily phase passes
through the fiter and hazardows
constituents i the ou phase leach o the
tast axtract) and that if extract
concent rations exceeded reguisiory
leveis. these wasies would Lail the TC.
As & baets for lower bound sstimates for
cosla. sconomic impacts and beasfits,
the assumed thal no oly wasies
will be canght by TC regulation because
the oily phase {and corresponding hugh
levels of Woxic conslituents) would not
Alier through Lo the extract s the TCLP.

Dus 0 the lack of facility-speafic
wasis gsaerstion data. certamn
assumptions had 10 be made 10 derive

were split between small (with iess than
lo-pby-)udhrp(mv.hso

analysis
in order 10 test the sensitivity of resulta
10 the sssumed distribution of westes
based oa velue of shipments. Since the
division of wasie quastities besed on
value of shipments resulied in mos!
waste being peneralad by large
{acilities. EPA \seted the alternative

asssumption that wasis quantities were
-Hl—-hhu—-&.:’“gs

B — a2

£

stae catagorias la sech industry.
of senasitivity analyses are
presented in section VIB.4.)
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Buseiine mansgemeni prectices (1.8..
MaNagement pructices \n the sbeence of
the regulation} were denved pnmanly
{rom the Screening Survey ol Industnal
subtitle D Establishments. {Ref. 18} This
sunvs; piovided informa tiod un the
percent of faciiues. by \ndustnal sector.
which manage non-bazardous wastes
on-uite in landfills, surface :
impoundments. waste pdes. and land
spplication units. Other baseline
manageman! pracuces were Dol
spealically idenufied in the survey:
there{ore. EPA had 10 use knowledge of
potenually affected TC wasles to
deaufy these other practices and
ssumals the percaniage of {aciliies
usung them

in the case of non-waslswaters, the
other practices considered included
management in off-sile landfills and
land spplication units. For waslawaiers.
the other baseline practices included
managemen! \n tanks as part of a
waslawaier treatment sysiem. direct
discharge under 4 NPDES permit, or
\ndirect discharge to & Publicly Owned
Treatmen! Works. Thess other

wbuthcthcdmil'uwthl
{sclites using these practices lor
wastes which were identified as
hazardous by the TC would not be
affectad by the TC rule. EPA examined
the sensitivity of results o this
assumption by assuming, altsmmatively,
that all wastewalars wers managed on
sile 1n subtitle D surface

For organic liquids. EPA
based on the Office of Solid Wasie's
industry Studies Database. that the most

assumed thal incremental management
costs {or these wasles would not be

charsclenization and volume data with
the managsment practice data. it was
possible W estimats, by industrial
secior. the amoun! of wasts and Lhe
oumber of {acilities potantially affected
by the TC.

in order 1o determine the quantity of
sach wasisstream which would be
afleciad by the TC. the regulatory levels
for constituents in the wasts wers
compared with the eetimated
coacentration distribytions. deriwed
{rom the TC industry studiss. for
consutuents \n the wasts leachale. The
consuluent which caused the largest
percaniags of the wasiesiream 10 {all the
TC was designaiad ss the “cosi-driving”
consutuent. and the quantity exhibiting
the TC dus o the presenca of that
constituent was used as the affected

S kL UWSaUIN2T-MAR -20-152917)

quantity. EPA tgstad the »o. s Livily of
res.ls W the he wasle
wouid (ail for & single dnv i
constituent by adding Lhe o1 .cnlages
lulm.!u all cnummu lwp l0 100
,oou-'.ll-

Dus to the lack of facilit, -.xuﬂc
data, it was aseumed that ihc
percantage of {acilities affecicd by the
TC lor & particular wastasirc.m would
squal the percentage of the (clal wasle
(ailing the TC. (For examplc i/ 28
percent of & wasiestream {«iled. il was
sssumed that 23 perceat of he [acilitios
ganerating the wasie would Le affected
and that all of the wasiesucam at sach
sfiectad {acility would lail ) L7 order 0
lest the importance of this «s:umption.
EPA odopted two alternativc
assumptions as sensitivity «nulyses: for
any of wasis {uiling (except
{or 0 and 100 percent. wherc clsarly no
{acilities or all {acilities would be
affectad). the percantags of {ucilities
affected would be 10 percen: or,
altarzatively, 00 percest. - *

The efifects of potsntial pruoduction
process changss ia responsc (0 the rule
were not addressed.

b Cost Methodoiagy. FPA estimaled
both the social costs and the compliance
costs of the inal rels Soc.s! -osts do
not include transfer payments betwesn
different parties within socicty {La. they
do not include tax payments or above-
average profits) the social custs
therefore represent the resi resourca
cosis imposed by the rule on society as
a whaole. costs. which
include the effects of lLaxes «1d above-
averags profits. more accur«icly reflect
the effet of the rule on purticular
entities within society.

1. Social Costs

EPA estimsied the naticns! socal
costs of the final rule by caiculsting
be{ore-tax incremental munazement
costs for aflecied wesles «: nodel
{acilities and then semms.n, the facility
cosls acroes industrial sectorn.

wasls types and quantitiss. the least-
cost practice among those feusibie jor a
wusle was chossn ap diecussed below.

The post-regulatory practices Wa aot
include potential wasts treaiment
peactices under the laad disposal

will not come iato effect unul afler the
TC rule is promulgeted. Poss bis post-
regulslory management pcuciicas, 88

F4701.PMT...[16.30]..7
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well s baseline pracuces. fur TC
wasles are shown 1 Teble VI-2

TaBLE V-2 —BALIME ANO POST-
REQULATORY MAMAGEMENT PRACTICES
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disposal units. Capital costs uaciude
costs for construction of the wast aad for
depreciable aseets. these costs. whach
sssumed an sverage opersling life of 20
yoars. wars resiated as anmual vaiees
by using a capital recovery facsor besed
on a discoust rale of thres percest.

which could poteatially beccame sebtitie
C TSDPs ia order 0 manage TC wasies
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not easigned to {ucshities which were
determined to ¢lready be subutie C
trestment. starage. «nd disposai
facilities, since units at these {acilities
would already be subject to corrective
aclion requirements under subparts S
and F. Like capital costs. correcuve
«Cclion costs were coaverted (0 annual
values.

The annualized capital and {as
appropnaie) corrective action costs
were added to yearly O&M costs to
denve overall annualized cosls for oa-
ute uuts of vanous sizes. These
annualized cosls were then divided by
the waste managemant capacilies of the
units to obtain tha costs per metric ton
{or on-site management in different
units.

Off <iiz management costs were
based on commercial hazardous wasts
management prices, adjusted for the
effects of above-average profits.
Shipping costs were included for wastas
sent off-site. Neither the on-site nor off-
sate costs included the cost of wasts

testing.

Since no dals were available on the
combinations of wasiestreams
penerated at particular facilities, EPA
used an algonthm o creata modael
{acilities. ln estimating costs {or the
madel {acilities, wastes that ware
amenable to wers
grouped (o identify economies of scale.

Once the costs per matric toa for
different types of on-sile and off-site
management had been developed and
waste quantities for the modal facilities
had been determined. EPA estimated
each facility’s baseline cost based on
the quantities of waste and the cost per
metnc toa {or the baseline management
practices idenlified for the wastes. The
posi-regulatlory cost for sach facility
was estmaied in a similar way. The
post-regulatory managsment practices
for {acilities were selactad by comparing
the cost per metric Loa for different

wasies and selecting the least expensive
aljternative. (This comparison was made
based on compliance costs. rather than

social costs. as discusssd below) EPA

then subtracted baseline costs from

sectors 10 oblain the total {national)
social costs of the rule.
@Awmmumym:
some (scilities managing waslewalsrs
would incur costs over and above the
cost olcmtdukwmmtm
ualined suiscs impoundments ‘o
mansgement 1 wasiswalsr Lsstment
lanks that are exempt from subtitle C.
To calculats upper bound coets. Lhe

S il @NUIK2T-MAR-90-15291))

Aguncy ssaumad that fuciitics
genersling lurge quantties ! [C
waslewaler (over 400000 mciric loas
per year] would not be able (v convert
exiating non-hazardous surfa e
unpoundmants o Lanks by the effective
date of the rule (i.e. October 1. 1980)
and therefore would become 1nterim
siatus facilities under RCRA and subject
to subtitle C closurs of any
impoundments. The upper bound cost
estimates inciuded costs for »ubtitle C
“landfill closure™ of the surfuce
impoundments currently used 1o manags
TC waste. Costs for surface
impoundment subtitls C closure
included of free liquid.
solidification of coastruction of
a cover oym inatalletion of

wnmnonl mdoo(mm

cartification, potsntial corrective
action costs triggersd by bring.ng
facilities with TC surfacs impoundments
into the subtitle C system.

2 Compliance Costs

EPA used the sams basic approach to
estimate compliance costs that was used
to estimate social costs except that the
after-tax costs {or revenus
requirements) of management practices
were used rather than the before-tax
costs, and the prics of off-site

t was used rather than the
cost of off-site management (to address
above-averaga profits). Since the
com cosis reflect the cost of the
rule (or particular entities withio sociaty
KTy accursialy than the sociai costs do.
compliancs costs were used in
detarm. whether it would be less
expensive {or facilities to use vn-site or
off-site post-regulatory management
practicss.

Based on the cost analysis discussed
above, EPA sstimated the number of
existing subtitle C treatment. storage.
and disposal {acilities (TSDF3) electing
to manage TC non-wastewaiers on sits
and the aumber of subtitls D facilities
which would be likely to becomw.e
subtitle C TSDFs in order to munage
their noo-wastewaters on-site. (The
for'1s was on on-sils management of
non-wastiewatars, since it was wssumed
that most {aciliies would be able 1o
manage w::::;lgn on sits without
Wﬂl T8DFs.) This was
dons by determining the number of
facilities that would be liksly to choose
on-sits management as the leasi-cost
mansgement practice {or non-
wastuwatars and then estimating how
many of these would be likely ic already
be subtitls C TSDFs. EPA also estimatad
the number of new subtitle C generators,
by determining how many facililies
would generats in excess of 100

F4701.FMT...[18.30}...7-08-88

kiogrums per moath of TC waste «nd
than culculaung how many of these
(scilities would be Liksly W slready be
subutle C genersiors.

¢. Economic impact Methodology. To
gaugs umpacts. EPA compared
compliancs costs (discussed previocualy)
with sverage {acility costs of production
and with cash from operations.
Financial dats were obtained pnmanly
from the Census and Aanual Survey of
Manulacturers (US. Department of
Commercs. Bursau of Census) and were
organized by Standard ladustnal
Clasaficatioa (8IC) code and Laality
sizs. lmpacts were estimaled at Lhe
{acility level rather than the firm level
due 10 lack of data oo specafic fachites

Two ratios were used o idenufy
uumuwywwmm

divided by cost mm(mooo

ratio) and cash from operations divided
by compiliancs cost (the CPO ratio}.
These ratios bound posaible effects an
individual [acilities by examining
impects assuming complets pass-
through of compliancs costs to
cusiomers, on the one band, and
assuming no pass-through of costs. oo
the other. The COP ratio represents the
percaniage product price increase for
hdhtywmtthntwoddbcmry
if the entire
mpuhdbyhdhrypmﬁt.\vmm
be passed through lo customers 10 the
form of higher prices. A changs
oxceeding five percent is consdered an
indication of a significan) adverse
sconomic impact oo a facility. The CFO
ratio represents the number of times that
a facility’s gross margin (profit} would
cover the compliance cost if the facility
were (o fully absorb the cost. For this
ratio, & value of less than 20 is
melnmx

@Athmwfandmnwymm

identify
mﬁdhhdmydonm'ﬂon
ties for which the CPO ratic was
less than two were considered likely to

d
Samacere aid ‘e ahiry & facilims 1o

conplhmcn-umbm
d.hacﬁbw.mbmﬁu
of the final rule were evaluatad by

damage. and future
avoided that would result
changes in management practices for
affected wastes. These benafits
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medasures centered pnmanly on the
exposufe {0 contaminants via the
ground water medium. since ‘his was
the route of exposure addressed by the
TC rule: however. a screening analysis
of nsks via air, due to emussions from
surface impoundments. was also
conducted 1o gauge the sigmificance of
these nsks.

[t 13 imponant to point out that the
henefits measures showld naot be added.
The measures provide siternative ways
of evaluating benefits of the rule, and
significant averlap between measures
does occur.

EPA estmated benefits on a
wastestream-by-wastestream basis. To
sumplify the analysis of benefita, EPA
employed a screening analysis to
identify two “risk-driving™ constituents
in each wastestream. one a cCarcinogen
and one a non-carcinogen. These
constitluents were then used in
developing benefit estimales.

A Monte Carlo modeling anaroach
was used to simulate fate and transport
of the constituents and subsequen!

xposure to them under a variety of
waste charactenzations, hydromolodc
settings, and exposure scenarios. Based
on data from EPA’'s National Survey of
Solid Waste Municipal Land#ill
Facilities (the “Municipal Landfill
Survey™). it was assumed that only 48
percent of facilities had down-gradient
wells. EPA examined the sensitivity of
results to this assumpticn by assumi
alternatively. that all facilities had
down-gradient wells.

Due 1o the way in which fale and
‘ransport of coastituents was modeled
‘using an infinite source, steady-state
mnodel). benefils estimates were
srimanly s functioa of the number of
‘acilities estimated 10 manage each
~astestream and constituent
:oncentrations in the waste:
~astestream volumes did not affect
enefits estimates. ln coatrast, cost

‘alysis results ware a functioa of the

imber of facilities, waste constituent
.oncentrations. and wastestream
‘olumes.

Worst-case estimates of baselina risk.
esource damage. and cleanup costs
vere developed by assuming that the
‘aseline management practice for both
rastewalers and pon-wastawalsrs was
n unlined, non-hazardous waste
indfill. This is the same assumptisn
1at was employed by ths Agency in
etermining regulstory levels for TC
onstituents. Post-regulatory risk,
*sowrce damage. and cleanup coels
‘ere estimated by assuming that the
‘4stes managed as hazardous undar the
T would be effectively preventad from
Jntaminating ground watsr and would
erefore result 1n no risk. resource

b | UOIKOIN2T-MAR-Y0-15.29:26)

damage. or cleanup costs; oaly those
wastes continuing 1o be s
non-hazardous would pose a at lu
human hezith oz the envleemeent

For wastewatars, the bassiine nsk.
resource damags. and cleanup cost duc
lo ground walar contamination were
baséd on concantralions of constituents
in tha influents lo wasts management
units. Consequently, since volatilizatiun
of constituents from waste management
units was not accountsd for, benefits
due 10 reduction in waler
contamination may be overstated.

The three benafits measures used n
this analysis are discussed separately
below.

1. Human Hsalth Risk Reduction

EPA sstimated two types of human
bealith risk: risk to the most axposed
individual (MEI) and population risk.
Human beaith risk is defined herein as
the probability of injury, disesse. cr  , .
-Zaath over 5 given time (70 years) dué to
responses 1o doses of disesse-causing
utnu.mhmnhodthmkpoudby
& wasts management practice is
hmcdandthnlnddtyolthdumcal
constituents in the wastestream and the
extent of human sxposurs o the
constituents. The likelihood of exposur:
is dictated by b v and
climatic settings at dhpoalumu
and by the fate and transport of
chamicdm constituents in environmenta!

a. ME] Risk Reduction. MEI risk was
based on exposure o the risk-driving
constituents. Concentrations of the rnak-
driving constituents in the wasta
lsachate were selectad randomly from
the constituents' concentration
distributions. A dilution-attenuation
{actor (DAF), derived from EPA's
subsurfacs {ate and trans modal
{EPACML). was then salected
and used (0 model the fats and transport
of the constituents in walter. (The
DAFs were using data from
the Municipal Landfill Survey on landfili
size, hy , and distance from
thcunlt!othadaatdﬂnhngwlm
wcu.mn;:‘u;mjforhnhu
discussion model.) By dividing the
initial leachste concentrations of the
risk-driving constituents by the DAF.
exposure concantrations at a down-
m-:twcumuunahd.m

ngest:ca of contaminawed ground -
waisr were then calculated. The
carcinogenic MEI risk was axpressed as
the probability of the ME] coatracting
cancsr over & 70-year lilstime, and the

Risk estimates were developed in this
way {or baseling conditions and for the

P4701.FMT...[16,30}...7-08-88

final ruls. The difference between the
finai ruls and baseline nsk esumautes
yislded the MEI risk reduction (or

EPA cooducisd a separais scrsening
analysis of baseline MEI risks due to air
emissions from surface impoundments
in order l0 assess whather potential av
risks wers significant. This was dooe by
assuming that constituents in
waslewalers would potsntially
volatilize to the air rather thap leach lo
ground water. EPA's Liner Location
Model {Ref 32) was used 10 estimats
concsntrations of coastituents at an
exposure point 200 matars from the edge
oltbnsuﬂaalmpoundml.ﬁoth

& Population Risk Reductioa.
Population risk was estimated in much
the same way as ME] risk. with the
axcaption that ground w ater plume
areas for risk-driving constituents were
used to model the exposure of
populations located downgradient from
units. The plunie areas were daveloped
for a representative hydrogsologic
enviroament, based on data fram the
Municipal Landfill Survey.

Each plume area contained a gradient
of exposure concantrations, with the
highest concentration near the unit
boundary and the lowes! concentrstion
near the outside edge of the plume. By
assuming a uniform population density
of 1.8 persans per acre, based on the
Municipal Landfill Survey, it was
posaible 10 estimate the number of
persons exposed 1o each of the
concentration levels within sach plume.

The population risk for the
carcinogsnic constituent, based oa the
constituent's risk-specific doss (RSD).
was expressed as the number of cancer
cases over a 70- wm'ndmc.l‘bo
population risk for the non-carcinogenic
constituent, based on the constituent's
reference dose (RID). was axpressed as
the number of parsons sxposed to
average daily concentrations exceeding
the RID over a 70-year period.

Z Rasourcs Damags Avoided

Rasource damage mseasures the cost
associaled with conlaminaied
ground watsr that had been used as a
sourcs of drinking watsr. Resourr= -
Guuags wes assumed 1o result from any
contamination of ground water which
would render it unsuitabls for human

: other potsntial foregons
uses. such as industrial or agricultural
uses, were not addressed. .

If the concantration of a constituent in
ground water excesded a maximum
coataminant level (MCL), the ground
watsr was assumed to be damaged. If
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the contaminunt did not have an MCL
but the concentrauon exceeded a laste
and odor threshold or a health effects
threshold. the ground water was also
assume< 1o be damaged. Areas of
damaged ground water were derived
based on a compansan of the
constituent's concentration within the
plume with the constituent's MCL, taste
and odor threshold, or health-basad
number, in an approach similar to that
used to estimate plume areas for
population nsk.

To place a value on the damaged
resource, EPA assumed that an
alternative water supply system would
have to be built to provide water to
persons living above the area of the
damaged ground water. The costs of
constructing the water supply system
included capital and O&M costs; these
costs were discounted to the present at
a rate of three percent to obtain the
resource damage per facility. Addition
of resource damage across facilities
provided a nalionai estimate.

3. Cleanup Costs Avoided

As an alternative measure of benefits,
EPA estimated the cleanup costs
avaided as a result of the TC rule. Costs
of cleanup of contaminated ground
water were estimated by assuming that
sites with resource damage in the
baseline would eventually require
cleanups. To develop an upper bound
estimale, it was assumed that siles with
resource damage greater than $1.000.000
(present value) would require cleanup.

Cleanup costs were based on an
average cost of $15 million per site, with
cleanups beginning in 15 years. EPA
estimated the average cost of cleanup
by examining recent Superfunc records
of decision (RODas) {or aites
contaminated with TC constituents that
required substantial ground water
cleanup efforts. Costs were discounted
to present values using a discount rate
of three percent.

e. Used O/l Methodology. EPA
addressed the impacts of the TC on used
oil separately from other wastes for
several reasons. First. used oil is
generated across a wide variety of
industrial sectors. Second. unlike other
wastes, it bas economic value and can
be sold in intermediate or end-use
markets: this complicates any analysis
of the costs of regulating it as a
hazardous waste. Also, data on used oil
are quite limited. Pinally, it is difficult to
accurately esumats quantities of used
oil that may exhibit the TC because in
practice TCLP filtration {s sample-
specific and difficult 1o predict

The analysis of costs, economic
impacts, and benefits associated with
used o1l was qualitative in nature; no

S -0 1999 OOSHOINLT-MAR-90-15:29:30)

sllempt wus made to deveiop 1. uonal
eshimates. In determining the y.untity of
used oll potentially sffected. LI’'A

excluded used oil Uu! was: (1) Already
hez3rdous DECAUSE It SXOIDIIE o -
hazardous waste characteristic (v g.
ignitability); (2) recycled: or (3}

~ generated by “do-it-yourselfers {1 6.

aulo awners dispasing of crank.use oll).
1n order to deveiop worst-casc (sumates
of impacts on used oil. it was a>sumed
that used oll would filter in the iCLP. It
was also assumed Lhat the fac.itivs
managing used oll were subuitic U
facilities. Finally, estimated imp.cts on
used oll did cot account for the possible
stigma associated with management of
used oil as a hazardous waste.

4. Resulls

Results of the RIA are presented
below. These results are approximations
that are intended 10 identify the most
significant impacts of the TC rule. As
discussed previously, thers wsos 5o - —
data on the wasts types and quauntities
generated by specific facilities in the
different industrial sectors. Therefore,
EPA used more aggregated dats and
focused on those industrial sectors
which were most likely to geaerite
significant quantities of TC wastes.

a. Affected Wastes and Facilies.
EPA estimated the amount of wuste and
the number of facilities that would be
“affected” by the rule, i.e., that would
incur any incremaental costs due 10
required changes in management
practices for newly hazardous wastes.

1. Affected Wastes

The overall quantity of waste affected
by the TC was driven by wastew aters.
EPA estimated the quantity of affected
wastewaters 10 be approximately 730
million metric tons (MMT) per year and
the quantity of affected non-
wastewaters (sludges and solids| would
range from approximaltely 0.85 MMT/
year to 1.8 MMT/year. [t should be
noted that the affectad wastewaters,
which would be bazardous wastus. are
assumed to be exempt from subutle C
regulation in the post-regulatory
scenario dus to their management in
exempt tanks. However, they would be
affected wastes because a change in
management practice (from surface
impoundments to tanks} would be
required.

The industrial sectors with the largest
quantities of affected wastewaters ware
Petroleum Refining (SIC 2911}, Organic
Chemicals (SIC 288}, S8ynthetic Rubber
{SIC 2822}, and Cellulosic and Non-
Callulosic Synthetic Pibers (81Cs 2823
and 2824). For the lower bound estumats
of 0.85 MMT /year of non-wasiewaters
affected. the sectors with the largest

P4701.FMT...[16.30]...7-08-38

quanuties of affected non-waslewalers
wers Pulp and Paper (SIC 28). Syntheuc
Fibers. Organic Chamicals. and
Pharmacasuticals (8IC 283}, For the upoer
wound estimats of 1.8 MMT/year.
industry sectors generating the lurgest
quantitiss of affected non-wastewilers
were Petroleum Raflning Pulp and
Paper. Synthatic Fibers, Organic
Chamicals, and Wholesals Petroleum
Marksting (8IC 517). Certain sectors
generats significant quantities of botb
wasiawalers and nog-wastewalers due
o the wastawaler treatment sludges
associated with wastewaler streams
Most of the affecied wastewsters and
non-wastewaters are believed o be
generated by largs facilities.

A tolal of twelve constituents
appeared as “cost-driving” coustituenls
in the analysis. However. benzene was
the driving constituent for over 80
percent of the affected waste quanuty.

_Other volume-driving constituents

include chloroform (25%), vinyl chlonde
(17%}. and trichloroethylene (15%)

2 Affectad Facilities

EPA estimated that between 15.000
and 17.000 generators would be affected
by the rule. Costs and additional
requirements among these affected
facilities will vary (e.g.. some may
already be RCRA generators or TSDFs
others may need o apply for RCRA
permits or send wastes ofl-site}. Over 90
percent of Lhese were small facilities
{with fewer than S0 employees). The
industries with the most affected large
facilities were Hosiery and Knit Fabnc
Pinishing (SIC 225), Wholesale
Petroleum Marketing, Organic
Chemicals, Petroleum Refining, and
Plastics Materials and Resins (SIC 2821).
The industries with the most affected
amall facilities were Wholesale
Petroleum Marketing. Hosiery and Kait
Fabric Finishing. Miscellaneous
Petroleum and Coal Products (SIC 2862),
Organic Chemicals, and Plastics
Materials and Resins.

3. Sensitivity Analysis of Affected
Wastes and Facilities

Changes in certain analytical
assumptions had significant sffects on
the quantity of wasts and number of
facilities affected by the TC final ruls.
{Refer to section V1.B3.a f~e discuseic— .
of the sensitivity analyses which were
conducted.) Some of the ;o8 also
affectad cost and benefit ts, as
discussed below under cost resuits and
benafit resuite.

Assuming tt.at oily wastas wouid not
filter in the TCLP, rather than assuming
that they would. would have a very
significant effect on the quantity of noa-
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wastewalers affected by the TC. This
effect can be seen 1n the difference
between lower bound (assuming oily
wastes do not filter) and upper bound
(assuming oily wastes filter without
comphcations) estimates of affected
quantities of non-wastewaters. Nearly
all of the non-wastewaters from
Petroleum Refining (including a very
large-volume primary treatment sludgs),
Wholesale Petroleum Marketing, and
Petroleum Pipelines are oily wastes.

Assuming that all wastewaters were
managed in surface impoundmaents,
rather than some portion being
by practices exempt under subtitle C,
increasea affected wastewater quantity
significantly to approximately 1,900
MMT/year. It also increased the number
of facilities affected in certain sectors.

Finally, assuming that only 10 percent
of the fucuities would be affected for &
waste [ailing the TC, rather than using
the percant of the waste failing.
significantly reduced the number of
facilities affected by the TC in most
industrial sectors.

b. Cost Results—\. Social Costs and
Compiicnce Costs. EPA sstimated ths
total social costs of the TC rule
(excluding taxes and above-average
profits) to be approximately $90 million
to $310 million per year {present value
$1.3 billion to $5.7 billion); this does not
include coats associated with used oil.
Compliance costs {which include taxes
and above-average profits| ranged fro=
$130 mullion to $400 million per year
(present value $1.8 billion 10 $68.0
billion}. While affected wasts quantities
were driven by wastewaters,
compliance costs (for the scenario
where oily wastes fail the TC and no
surface impoundment closure costs are
incurred) were driven by non-
waslewaters due to the significantly
higher incremental costs of managing
non-wastewaters. Non-wastewaters
accounted for over 85 parcent of
compliance costs.

For the lower bound cost estimate, the
industrial sectors with the largest
compliance costs wers Pulp and Paper,
Synthetic Fibers, Organic Chemicals,
and Synthetic Rubber. Por the upper
bound cost eslimata. the industeial
sectors with the largest compliance
costs were Petroleum Re Pulp and
Paper. Synthetic Fibers, Wholesale
Petroleum Marketing, and Organic
Chemicals. Constituents driving the cost
results were: benzene, chloroform,
trichloroethylene, vinyl chloride, and
carbou tetrachlorida.

Approximately 80 pervent of the
comphunce costs (for the scenario
where oily wastes {ail the TC and no
surface \mpoundment closure costs are
incuited) were incurred by large

S i e oM UINIT-MAR-90-15:29:)%)

S A

facilities and 10 percent by smu:!
facilities across industriai secturs A
relatively small number of large
facilities incurs the majority of
compliance costs because large iucilities

.are belisved to have much grest:r wasts

generation rates than small facitities.

The estimated number of subtitlc D
(acilities seeking permits to becume non-
commercial subtitle C TSDFs was 40 o
250: this does not include [acilitics
seaking permits for storage or truatmant
only. Most of the sxpected perm::
applicunts were In the Pulp and Paper
Industry in the lower bound estiiate.
Most of these new TSDFs in the upper
bound estimate were in Petroleum”
Refining.

The number of existing subtitle C noa-
commercial TSDFs expected to scek
permit modifications to handle TC
wastes was between 45 and 220,
depending oo whathar permits s:re
considered for only disposal or for
treatment, storags, and disposal. Most of
these facilities in the upper bound
estimate were in the Wholssale
Petroleum Markating and Petroleum
Rafining industries.

The number of subtitle C commercial
TSDFs (SIC 4933} seeking permit
modifications or changes to intenm
status could be as high as 360, the
estimated number of existing
commercial TSDFs. Many of these
commercial TSDFs are primarily slorage
facilitisa. )

In addition. the TC rule would ::sult
in as many as 15,000 new subtitic C
generators. Moet of the new gencralors
would be in Wholesala Petroleum
Marketing and Hoslery and Knit Fabric
p .

inishing.

2 Sensitivity Analysis of Costs.
Changes in certain analytical
assumptions had significant effects on
the social costs and compliance costs of
the TC final ruls. (Refer to section
V1B.3.a for discussion of the sensitivity
analyses which wers conducted.) Some
of the changes also affected benefit
results. as discussed balow under
benefits resulits.

Assuming that oily wastes would not
filter in the TCLP, rather than sssuming
that thay would. would havs &
significant effect on both soctal caosts
and complisnca coets. The Agency
estimated, as a lower bound assuming
that no oily wastes will {ail the TC tast,
social costs of about $80 million per year
and compliance coets of about $130
million per year. By comparison. if it

were assumed for the purpose of
E‘ndlcti TCLP results that olly wastes
have other non-liquid wastes,

soclal costs would be 8180 million per
year 1nd complisnce costs would be
$250 million per yeasr.

F4701,FMT...{16,30}...7-08- 84

that not all facibues would

be sbis 10 convert within six mooths
{from surface impoundmants to lunks {or
managsmant of their TC wastewaters,
rathar than assuming thai all {aclities
would be able 10 convert. signuficactly
incraased the cost of the ruls. Based on
landfill closurs of impoundments. this
assumption addsd spproximalely $120
millioo to anaual social costs and §140
millioo 1o annual compliancs costs.

Splitting wastsstream quantity evealy
batween small and largs ty size
categories. rather than based oa value of
shipments, shifted wastes from large o
small larilities. While thiz 2l imsi aitouw
the overall costs greatly, it significantly

Finally, assuming that oaly 10 pescent
of the facilities would be aflected for &
wasts failing the TC, rather than using
the percent of the wasle {ailing,
significantly reduced social costs and
compliance costs due to the larger
quantities of waste being managed st a
smaller uumber of facilities and the
resultant economies of scale. The i
estimatsd number of new subtitle C
TSDFs, existing TSDEs seeking pernut
modifications, and new subtitle C
genarators also decressed significantly.

¢ Ecanomic Impact Results—1.
Significantly Affected Facilities. Based
on s eCODOMIC Impact crileria
discussed previously the estimated total
number of significantly affected
facilities was 85 to 81. of which most {51
1o 68) are large. The fact that most of the
significantly affected facilities are large
can be partially explained by the fact
that data indicats thare are no amall
facilities in cartain sectors {a.g.
Cellulosic Synthetic Fibers). Another
reason for the preponderance of
significantly affectad large {acilities is
thst for soms wastes, total compliance
costs ars less for small facilities than for
large {acilities because large facilities
are belisved to ganerals significantly
more wasts.

In the lower bound estimates,
significantly affected {acilities were
expected ln {our Industrial sectors: Pulp
and Paper, Synthetic Rubber. Synthatic
Fibers. and Organic Chemicals. In the
lower bound sstimatss the Pulp and
Paper industry was predicted to have
the grestest number of significantly
affectad {acilitiss (35). of which 30 are
large {acilities. The synthetic rubber
industry had the highsst number of

tly affected small {acilities (8).
out of a total of 14 significantly affected
small factlities. Noas of the industries
sxamined were expected to suffer
facility closures as a resuit of the TC.
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In the upper bound estimates.
significantly affected facilities were
expected in seven industries: Pulp and
Paper, Synthetic Rubber, Synthetic
Fibers, Organic Chemicals. Textiles.
Pharmaceuticals, and Plastics and
Resins. Pulp and paper had the largest
number of significantly affecied
facilities—38 out of 80 for all facilities.

2 Effects on Product and Capilal
Markets

The industries with significantly
affected facilities have very little
potential to pass compliance costs oa to
consumers in the form of higher prices.
These industries produce primarily
intermediate goods (e.g., rubber, paper,
fibers, and chemicals) which are used in
a number of subsequent processes (e.g..
manufacturing and fabrication) belore
they reach consumer markets. The users
of these intermediate products have
access 10 similar or identical products
from U.S. suppliers that are not
significantly affected by the TC and
from foreign suppliers; because
substitutes are available, thess users
would not be forced to pay higher prices
for the intermediate products.

While results suggest that prices in
product markets will not be affected, at
least some impact is likely on capital
markets. Because affected facilities will
not be able to pass compliance costs
through to buyers in the form of higher
prices, they will experience lower
profits. Lower profits will reduce &5
value of capital tied up in these
facilities. However, as mos! of the
affected facilities are part of integrated
production systems and are owned by
large firms with significant asset
holdings, the effect on capital markets
(ie.. stock prices and bond ratings)
should be relatively small.

3. Sensitivity Analysis of Economic
Lmpacts.

A change in ons of the analytical
assumptions had significant effects on
economic impacts dus 1o the TC final
rule. Refer to section VLB3.4 for
discussion of the sensitivity analyses
which were conducted.

Splitting wastestream quantity evenly
between small and large facility size
calegories, rather than based on value of
shipments, shifted wastes from large to
small facilities. Under the scenario
where olly wastes {ail the TC and no
surface impoundment closure costs are
incurred, this resulted in nearly 40
additional small {acilities with
significant sconomic impacts and 10
small facility closures.

d. Benefits Resuits. EPA esstimated the
benefits of regulating TC wastas on s
wustestream by wastestream basis;

S -4 1999 Q06 1(0IN27-MAR-90-15:29.40)

results of this analysis are presentad in
Table VI-3. As discussed in the benefits
methodology section. results for
differsnt benefit measures (buman
heaith risk, resource damage. und
claanup costs avaidsd) are Likely to

. overlap and should not be added.

TABLE VI-3.—BENEFITS OF THE TC RWLE
mmml&:
* Reducson

collera).
Cosrup Coste Awcided (presert
veius, Millone of 1908 doflars).

1. ME1 Risk

As can be soen from the table. there is
s potentially significant reduction under
tha final rule in the carcinogenic risk to
the mos! exposed individual (MES).
Thers are from 370-780 fewer jacilities
maccging wastes that present risks W
the most exposed individual {ME])
grealer than 1 X 10B™* under the final
rule than there were under baselins
conditions. The industrial sectors
driving these benefits include Whoiesale
Petroleum Markating (8IC 517) and
Miscellansous Plastics Products (SIC
3079). The constituent driving most of
these benafits is benzane. The d.flarance
between the lower and upper bounds
resuits from certain oily wastes that are
unregulatad in the lower bound.

Por. ME] risk, there
are 8 fswer {acilities managing
wastawaters where the exposure to a
non-carcinogenic constituent exceeds
the reference dose (RfD) under ths final
ruls than under basaline conditicas.
Wastes from Wholesale Petroleum
Markating drive these benaefits results.
Cresols are tha risk-driving constituents.

The Wholesale Petrolsum Marksting
sector presants significant risks dus to
the large number of facilities managing
wasiewatsrs and non-wastewaturs. The
number of facilities in this sector
sstimated \0 manags wastewaters and
non-wasiewaters are 1.200 and 1,060
{acilities, respectively; this compares
with 1,000 and 8.600 Iacilities.
respectively, managing affected

P4701.P0T, (48 201 7 ne pa

waslewaslers and noo-waslewaters
across all industrial sectors.

A screening analysis of ME] risks due
10 8ir emissions from surfacs
impoundments was cooducted (o gauge
the potantial risk via the air medium.
This analysis indicated that i sectors
other than Wholasals Petroleum
Marke pmxmulympuun!of
modeled ties had carcinogenic risks
greater than 1X 10E-* and 5 percent bad
non-carcinogenic doses graster than the
RID: ME] air risks from Wholssale

The industries gensrsting wastes with
high MFI air risks differ Lo some exten!
from those ganerating wastss wilh high
ME] ground water risks. The industries
generating wastes with high MFI air
risks include Pulp and Peper. Plastics
Matesrials and Resins, Synthetic Rubber,
Callulosic and Non-Callulosic Synthetic
Fibers (81Cs 2823 and 2824). and Organic
Chemicals.

Thare (s some potential overlap in
estimates of air and gr~und water risk.
The wastewater ME] risks via ground
watsr wers based on tha assumption
that all the constituen! mass was
available for lsaching to ground wasler:
in contrast. the air risks assumed some

wwmumtm-voum
vohu.lhnfmmxmpoundmmts.ua
result. the wastswater ME] risks via
ground water are likaly Lo be overstated.

2 Population Risk

Besed oo a very limited analysis of
population risk. EPA estimates that
there would be six {swer cancer casss
over the 70-year modeling period due to
the final ruls. Wholssale Petroleum
Marksting (constituent benzens) and
Plastics and Resins (S8IC 2821}
(constituent: vinyl chloride) drive these
bensfits. The reduction in number of
persons exposed to non-carcinogens at
concentrations greatsr than the RfDe
was sstimated 10 be 320 over a 70-year
period. Sawmills and Planing Mills (SIC
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4. Cleanup Costs Avoided

Estimated cleanup costs avoided due
to the fina!l rule ranged up to $15 billion
(present value). Under the assumption
that all sites with significant resource
damage (i.e.. resource damage greater
than $1.000.000 (present value)) would
require cleanup, approximataly 1,600
facilities would require cleanup.

5. Sensitivity Analysis of Benefits

Changes in certain analytical
assumptions had significant effects on
the benefits of the TC final rule. (Refer
to sections VLB.A. a and d for discussion
of the sensitivity analyses which were
conducted ] Some of the changes also
affected cost results, as discussed under
cost results.

Assuming that oily wastes would not
filter in the TCLP, rather than assuming
that they wouid. would reduce the
benefits associated with non-
wastewaters, as can be seen in the
lower bound estimates indicated in the
results above. This would result
primarily {rom the significant reduction
in the number of {acilitiss managing
non-wastewaters in Wholesale
Petroleum Marketing.

Assuming that all wastewaters wers
managed in surface impoundments,
rather than some portion being
by practices exempt under subtitle C.
would increase the number of {acilities
affected in many sectors and increase
benefits ligni.ﬁcant.ly ananis for
v-astewalers could increase by
approximately 10 times since there
would be 10 times as many facilities
with surface impoundments.

Assuming that only 10 percent of the
facilities would be affected for & waste
{ailing the TC, rather than using the
percent of the wasta failing, significantly
reduced the number of facilities affected
by the TC in all industrial sectors. This
would significantly reduce benaefils as a
result, sinca fewer facilities would be
managing wastes.

Assuming that 2li {acilities have
down-cridient wells, rather than
assuming o]y 40% have down-gradient
wells, would increase benefit results by
a [actor of approximately two.

e. Cost-Effectivensss. The Agency
estimated the cost-effsctiveness of the
fina! rule and of several regulatory
alternatives. This discussion is
presented in the regulatory impact
analysis document, which is part of the
public docket for the rule.

[ Used Oil Resuits. Used ol is
genergtled across 8 wids varisty of
industrial sectors. Some generators
mansge or disposs of their used ail
directly while othets provide their used
uil to the used o1l mansgemeni system

PR IE WOUDIK2T-MAR -90-15:29:44)

(UOMS), a system of intermediale
collectors and processors (Ref. 35).
Pirma in the UOMS then re-refine or
process the used oil and/or sell it for
various end uses.

Under ths worst-case assumption that
used oil would not creste TCLP filtration
problems, EPA found based on
constituent concentration data [see Raf.
8), that virtually all used oil would fail
the TC. EPA detsrmined that three end-

uss management peactices for used oil
would be aff
incineration, dumptng. and roud oiling
Once used oil became TC bazardous,
it would have to be shifted to cther end-
use management practices. Much of the
used oil that ls currently dumped or
applied directly to roads by generstors
would probably be collected and sold to
the UOMS. Firms in the UOMS that
currently sell used oll for road ciling
would generally shift this oll to other

refining b:lmlng “h:t Used i

or ass Used oi
that is landfilling or
incinerstion in subtitle D units would
likely be shifted to management un
subtitle C units.

The shift in uumm:.tfncucu
would impose costs on
generators, the UOMS, and end-users of
used oil. Used oil ganerstors currently

viding used ol 1o the UOMS would
be likely to pay somewhat hi
collection costs dus to pass-througn of
complianzg coats by firmse in the UCMS.
Generators that currently manage their
wastes by road oiling would incur
storags and collection costs for their
used oil as well as costs for & road-culing
g‘bcdtule. G:;nam directly mansging

ir wastes by dum would incur
costs {or storage unmcﬂm. Fums in
the UOMS that sell used ail for road
oiling would be forced to sell the 0.l in
leas profitable markets, and some firma
could close if unable 10 enter another
market Firms in the UOMS could also
incur costs {o¢ disposal of low quality
used oll and related wastes in subuie C
{rather than subtitls D) units if these
wastes were TC hazardous: as

above, soma of thess costs

could be passed on to used ol
genarstors. Firmsg that re-refine used oil
could benefit from the TC rule. since a
greatar volume of used oil would
potsntially be available at a lower prics.
Finally, end-users that purchase used oil
for road oiling would incur costs for an
alternative dust suppressant.

The shift in nat practices
could also mult in certaln benafits. A
pnvtous study of carcinogenic risks

from used oil { practices
(Ref. 34) indica t dumping of used
oll may presant ﬂ.nu!unt tisks relative
1o other managemaent practices (with the

P4701.FMT...[18.30}...7-08-88

possibls exception of burning 1 boulers.
where risks are more comparable). Road
oiling appears (o present more
significant risks than recycling and
comparsbls or fewer risks relative o
burning in boilers or landfill disposai It
is difficult 10 draw definitive
conclusions concerning benefils dus Lo
the differen! constituent profiles and
population densities associated with
sach of the management peacticss io the
risk anaiysis.

C Regulotory Flexibility Analysis
1. Approach

mmhmnwbm:yw(s
US.C. 601 st seq.) requires that
whanever an agsncy publishes a notice
of rulemaking, it must prepare &
Regulatory Flexibility Analysis (RFA)
that describes the effect of ths rule ca

governmenial jurisdictions). An RFA is
unnecsssary, howsvez, if the Agency's
administrator cartifiss Lhat the rule will
not have a significant sconomic effact
o a substantial number of small
entities.

EPA examined the final rule's
potantial affacts 0o small entities as
required by the Regulatory Flaxibility
Act Three measures, based oa EPA
guidelines for unducting an RFA. were
usad 0 determine whether the rule
would bave a “significant economuc
effect™ oo amall entities: the ratio of
compliance coet to cost of production,
the ratic of compliancs cost to value of
sales, and the ratio of cash from
operations 1o compliancs cost (the last
ratio baing used L0 assess potential
closures). Two of the three criteria. the
ratio of compliance cost to cost of
production and the ratio of cash from
operations to cost, are
discussed in section VLB.3c. The third.
the ratio of compliancs cost t0 valus of
sales. was sstimated for small and large
lacilities: if the difference between these
ratios was grealer than len percent. this
indicated a significant impect.

subtracting
{acility retio from the small facility
ratio or by dividing the emall facility
ratio by the largs ‘acility ratia. Dividing
the smvJ! facility ratio by the large
Hlanifeant tmpas facilirie
{ impacts on
when both ratios are very small but the
amall facility ratio is larger than the
large facility ratio. (For example. a small
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A
facihity ratio of 0.00002 divided by a rule will not have a significanit effect on  individual facilities and collected

large facility ratio of 0.00001 would
indicate a significant impact on small
businesses based on the division
approach, despite tha fact that the ~ary
low ratio of compliance cost to valus of
sales for small {acilities indicates little
impact on small facilities.) Therefore,
the division approach must be
interpreted with caution.

A “substantial number’ of amall
entilies was assumed !0 be 20 percent or
morte of the population of small
businesses, small organizations. or small
government jurisdictions within ths
universe of facilities affectod by the
rule.

The Agency defined a amall business
as a business emplo 50 employees
or less. (Standard Business
Administration criterion is 500
employees.) EPA decided to use the 50
employee definition of a small business
because the RIA estimates f{acility-lovel
impacts, and the SBA definition applies
to entire firms. The SBA definition
would designs.le most of the facilities in
the examinec {ndustries as small
businesses, which would obscure
differentizi impacts on smaller [acilities.

Impacts on small businesses related to
cosls of compliance for used oil and
contaminated soils were not examined
due to lack of data on the facilities
experiencing those cosls.

2 Results

The only entities found to be affected
by the final rule were small businesses.
defined here a3 businesses employing
fewer than 50 persons. No small
organizations or small government
jurisdictions were identified as potential
TC waste generators in the TC industry
studies which {orm the foundation for
this analysis.

The Agency did not dentify any
indusiries in which 20 percent or more
of the small businesses wers
significantly affactad based on the ratio
of compliance cost Lo cost of production,
the ratio of cash from operstions to
compiiancs cosl. or the ratio of
compliance cost 1o value of sales (using
ths subtruction s ). Using the
division for the ratio of
compliance cos! L0 vaiue of sales
indicated that small businesses in four
sectors {including Pulp and Paper,
S‘zgthcwg Rubb;fﬁ Chemicals.

lesale O marksting)
would be significantly affscted.
However, sinca the small {acilily and
lurge (ucility ratios wers both quile
1mall (small facility ratios wers less
than 0.03), the Agency does not sxpect
significant small business impacts in
these sectors. Bused on thase resulls,
EPA has concluded 1hut today’s Nnal

R IV UHUIHIT-MAK -490-15 19 49)

& substantial number of smal! enuties.
As a result of this finding. EFA has not

"~ prepared & formal RFA [n support of the

fuls, Moze delailed informatiun on small
business impacts is available in the RIA
for this rule.

D. Response to Comments on RIA for
June 13, 1988 Proposal

EPA recsived many comments on the
RIA for the proposed TC rule. This
section presents a summary and
analysis of the public commer:ts
concerning the original RIA: all of the

Major issues addressed by commentars
included considerstion of particular
industries, specific aspects of cost and
benafit methodologies. cos! and benefit
sstimates, and the assesament of small
business impacts.

1. Industries Included in the Analysis

The majority of commenis on the RIA
for the pro rule concerned the
absence of specific industrisl iectors
from the group examined for potential
impacts. Other commenters criticized
the RIA for not considering the effects of
ths TC on end users of products and oa
facilities such as Publicly Owned
Treatment Works and Munic:pal

é

Industries that commenters suggestad
should bave been svaluated included

waste management. The Agency agrees
with commenters that a number of
industrial sectors wers not adcressed in
the RIA for the proposed rule. The
Agency notes. however. Lhat several of

the RIA (besed upon the proposed
regulatory levels) are not expected to be
dafined as hazardous based upon the
s bl

. 1]
fundamental ana. with delermining
which industries would potentally be
affectad by the TC is lack of duta on

made extansive efforts, 1n
preparing the RIA for the TC final rule.
to obtain data on the industriul sectors
potantially affectad by ths TC. These
data werse derived from a varicty of
sources. The Agency contacted
numarous irade sssoclations and

P4701.FMT...[18.30].... L6-88

pertinsn! EPA and other government
publications. In addition. EPA prepared
a sariss of TC Industry study reports on
those saciors most liksly Lo generate
significant quantitiss of TC wastes.

Industries, with emphasis oo identifying
whather or not TC constitusats would

in that RIA. Table VI-1 in sectioa V1B
compares the cov of industries for
ruls RIA indicates the industries for

that TC toxicants exist in a
variety of substances. and that end-
users as well as producars of products
eoniaining TC constiter=22 soui b
aflsctad by the rulse. Some end-users not
identified in the RIA may be affected.
but there is no information to quantify
these potential impacts. The Agency
believes that some of the impacts on
aflfacted end users may be mitigated by
small quantity generator regulations
under 40 CFR 281.5.
qn.dan'dﬂh of impacts

‘s asssssmant
on Publicly Owned Treatment Warks
{POTWa). resourcs recovery

manicipal

the siectrical services industry,
and currently regulated RCRA facilities.
As previocusly in section
OLK.2, the Agency has tested a number
of POTW sludges 0 delermine whether
or not these sludges would be
data {ndicate that these
wasies not be affectad by the TC
(Ref. 8). Because the final regulatory
level for chloroform is gA

than originally proposed.
:muthtpubucwnwwpplhnabo
are unlikely to ganerats TC wastes. Tha
Agency waslsstreams
genarsted by the Electrical Services
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industry. These wastes were excluded
from the RIA becauss they ars {ossil fuel
combustion wastes, which are examp!
from subtitle C regulation until a
determination is made as (o wnether
they shouid be regulated as hazardous.
The Agency ackrowledges thal some
wasle genarated by wasls management
facilities may nhl{n the TC: howevar,
most of these wastastreams that
commaenters believed should be included
are not expected lo exhibil the TC under
the final regulatory levels. Finally,
impacts on currently regulated RCRA
facilities (in the industries included in
the R1A) were addressed in the RIA.

2. Estimation of Costs and Economic
Impacts

Many commenters expressed concern
that the compliance cost estimates for
facilities included in ths economic
impact analysis did not capture many of
the expenditures {aced by handlers of
hazardous waste. The most common
criticism was directed at the omission of
the cost for actually performing the
TCLP. Other commenters mentioned
insurance costs and costs associated
with RCRA permit applications. Another
large group of comments concerned the
costs for permitting and retrofitting the
large universe of surface impoundments
containing wastewaters which would
exhibit the TC. In addition. a number of
commenters contended that the RIA
significantly underestimated potential
economic impacts of the TC.

Other commanters claimed that the
expense of the highly sophisticated
equipment and specially trained
personnel necessary {or the testing of
waastes would pose a significant burden
on many firms, especially those without
on-sile laboratory facilities. The
recognizes that testing of wastes could
poee a significant expense for firms that
choose Lo lest their wastes. On the other
band. there is currently no RCRA
requirement {or generators to test their
wastes: the determination of
hazardousness may be mads based on
either laboratory analysis of the waste
or oo knowlsdgs of the waste, raw
malerials, and peoduction processes.
The Agency expects that many
generators will rely on the latter
method, and slect not to
TCLP. The Agency is »

the

considering
promuigsting a testing requiremant at a
future date. If s lesting requiremasnt is
proposed. polsnlial costs of testing will
be analyzad in detail

Recognizing that administrative and
lndurance soste o223 constiiule a e
significant portion of waste management
costs. the Agency considsred these in
cost estumales in the final RIA. In
addition, the cost of preparing RCRA

$-041999 0064(0IN27-MAR -90-15:29:53)

permit applications is cunsidered in the
cost of subtitle C wusic managsmaent, as
sre items such as liability insurance,

personnsi training, and contingsncy
lanning.

P In response 10 comments that surface
impoundmaent impacts wers understated.
the :xmy sxamuned the effect of the
TC on waslews ="t ind seimaia
the costs of compliance with subtitie C
requirements. The Agency assumad in
the final RIA that. based on lsastcost
managemaent practices. surface
im| ts would not have to be
retrolltted. Instead. it wus assumaed that
affected wastewaters would be
segregated and treated in a separals
tank system. while remaining non-
hm.rgu wastawalers could continue
to be managed in the impoundments. In
deriving an upper bound estimats of
costs. it was assumed that some

ts would have Lo undergo
subtitle C clsan closure.

Given the broad scope of tha TC nuls
and the general lack of data cn
industries and [acilities managing
currently non-bazardous wastss, the
Agency agrees that economic impacts
oa certain sectors may have been
underestimated in the RIA for the

rule. As discussed abovas, the
Agency has mads sign.ficant efforts in
the final RIA to more accuralsly
charscterize the sectors potentially
affected by the TC and to estimats the
actual impacts on affected facilities.

3. Estimation of Benefits

Several commenters remarked o the
methodology used for the

estimation of benefits. The most
frequent targst of criticism was the
assumantiaa that all contaminated
aquifers would be cleaned up as a result
of the TC. Commenters also questioned
the validity of assuming that ground
watar resource conditions in North
Carolina were representative of
conditions acroes the cnure United
States.

Commaentsrs on the use of aquifer
cleanup as the baais for estimating
benafits of the proposed rule asked for
justification of the assumption that ail
aquifers would be cleaned up and an
explanation of the benefils o human
heaith and the envirorment which
would result from the cleanup. The
Agsncy used a diffsrent me to
sstimats benefits for the final RIA
was used for the original RIA. For the
final RIA, EPA examined three potantial

types of benefits: humas health risk

resourcs camage avoided,
and cleanup costs svoided. The
assumption that all aquifers would be
cleaned up was not used in the final
RIA. In estimating benefits based on

P4701.FMT...[16,30...7-08-88

cleanup costs svoided through
controlled subtitls C management of 7
wastes. EPA sssumed in the RIA ‘or L
final ruls thal {or the pear term. «..
subtitle D {acilities with dow—-gradier
wells and with at least some reso: - ..
damags (as predicied by the resc . ..
damags analysis) would be the mos.
liasly caimiruaiss for cloanup.

The Agency agrees with the comme.

;h:‘rmnd walsr resource coo..uons
Caroling may oot be
tive of conditions across th:

entire United States. As a result. in the
final RIA EPA used distributicas of
bydrogsologic parameters which were
representative of natiocnwide coaditio:
rathar than relying oo hydrogeologic
information from one state.

4. Cost-Senefit Comparisons

o gensral. commenters argued that
the RIA overestimasted likely benefits
the proposed rule while underestimat.
the potential Commente:s
belisved that the TC would bring large
quantities of waste inio the subtitle C
systsm with little o no attendant
saviroamental or bealth benefit One
commaentsr claimed that, after all
indirect impacts are considered., the ne
benefits of the rule could be negauve.
Another commenter, bowever, stated
that benefits wers actually
underestimated because of aasumpuior
in the baseline scenario.

The Agency has used an improved
methodology and additional data in th
final RIA. EPA believes that the final
RIA provides reasonable estimates of
the potential costs and beanefits of the
ruls. As presented (n this secuon the
final RIA does indicata that the TC wii
bring relatively largs quantitis oi was
into the subtitie C system. and also
indicates that thers will be attendant
benefits. The Agency used cost and
benafil estimates Lo compare relative
costs and benefits of the various

construcied to maks the best possible
use of available data. The separats
analyses wers not meant to be used to

absolute measures of cost
sffectivensss. The RIA contains
discussion of the Agency’s svaluation
and comparison of cost and benefit
results.

8. Small Business Anaiysis

Ths Agsncy received many commeant
oa its assesamaent of the effects of the
proposed TTC on amaii businesses. Cne
group of commaents focused on tha
definition chosen by EPA for amall
businesses. The Agency was also
criticizad {or its threshold for
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determuning if a “substantial number” of
small businesses would suffer
significant economic impacts, and
therefore necessitate the preparation of
a full Regulatory Flexibility Analysis.
Finally, many commenters feli thai the
analysis severely underestimated the
impact of the rule on small businesses.

Commenters asked why the Agency
did not use the standard Small Business
Administration (SBA) criterion of 500
employees to define a small business.
The Agency decided to use the 50
employee definition of a small business
because the RIA astimates facility-level
impacts, and the SBA deflnition applies
to entire firms. In the absencs of data to
estimate firm-level impacts, the Agency
chose the 50 employee cutoff as an
appropriate small facility dafinition for
the RIA. The SBA dsfinition would
designate most of the establishments in
most of the examined industries as
small facilities, which would obecure
differential impacts on samaller {acilities.

The Agency was criticized for using a
20 percent threshold {or determining if a

“substantial number” of small
businesses would be significantly
affected. Commenters claimaed that it
was arbitrary 10 consider the amall
business impact negligible if “only 19.9
percent” of small business ware
significantly affected. The Agency
recognizes that, far an individual
facility, the magnituds of impacta is not
altered by the number of other facilities
which sre significantly affected.
Neverthsless, the belisves that
20 percent is a reasonabls benchmark
for defining a “substantial number” of
small businesses. The 20 percant
threshold is commonly applied in RIAS
conducted by EPA.

A large number of commentars
criticized the overal] conclusions of the
small business analysis, declaring that
the analysis severely underestimated
the economic effects of the TC on small
businesses. Commentars maintained
that the universe of small businesses
was inadequaiely addressed. Examples
of small businesses not included in the
unalysis which commaentaers fait should
have been coasidered included service
stations and vehicle maintenance
facilities. Commenters also mantioned
the expense of performing the TCLP,
claiming that it was an
significant hardship for small
businesses.

As explained in the general discussion
of the industria] sestors included in the
RIA. the Agency made exionsivg off=—
10 Mdennfy and include seciors
potentally affecied by the TC rule,
including end users of products. And, as
discussed undar the commants on
incorporating testing costs. these costs

5-041999 0063(0IX27-MAR -90-15:29-58)

were not included since gencroiors are
not currently required to test t..cir
wasies. Although EPA maintains that a
full RFA is not necsssary for the TC
rule. it realiges that the impact of the
rule could be significant for individual
small enterprises.

+

- B Paperwork Reduction Ac:

The information collsction
requiremants in this ruls have been
appraved by the Office of Manugement
and Budget {(OMB) undar the Puper
Reduction Act, 44 US.C. 3501 et seq.,
and havs been assignad the following
OMB control aumbers: 2050-0007, Land
Disposal Permitting Standards: 2050~
0008, RCRA Closure/Post-Closure; 2080~
0008, Hazardous Waste Siorage a4
Treatment Facilities; 2060-0011.
Contingency Plans for Hazardous Waste
Facilities; 2060-0012, Genaral Fuculity
Operating Requirements; 2050-0013,
Operating Record for Hazardous Waste
Facilities; 20800028, Notification of a
Hazardous Waste Activity; 2050~0033,
Reporting, Recordkaseping. and Plunning
for Ground-Water Monitoring: 2050-
0034. RCRA Hazardous Wasie Permit
Application Part A; 2050-0038. RCRA
Financial Assurance Requirements;
2080-0037, Recordkeeping and Reporting
for RCRA Permitees; and 20500038,
Uniform Hazardous Wasts Manifest for
Genaerators and Transportars.
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265, 288, 271, and 302
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materials, Recycling, Reporting and
recordkeeping requirements. Superfund.
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Dated: March 5 1980.

Wilkam K. Railly,
Adminstrator.

For the reasoas set out in tha

preamble, Chapter [ of Titls 40 of the

Code of Federal Regulations is amended
as follows:

PART 28 1—IDENTIFICATION AND
ASTING OF HAZARDOUS WASTE

1. The authority citation for part 281
coatinues to read as follows:

Autherity: 42 US.C. 5306, 6912(a}. 0821, and
o2

2 Section 2814 is amended by
revising paragraphs (b}ENi)
introductory text, and (b){9) and by
adding paragraph (b}(10} to read as

follows:

§261.4 Exchusions

[bl . ” .

(8){i) Wastas which {ail the tast for the
Toxicity Characteristic because
chromium 1s present or are listed in

S | 999 UOS(0IN27-MAR -90-15:3002)

subpart D dus to the presence of
chromiuin. which do not 1au Lhe ies! fOr
the Toxicity Characteristic for any viher
constituent or are not listed duse to i.c
presence of any other constituent. «r.d
which do not fail the test for any otner
charactenstic, {f it is shown by a waute
geaerator or by waste generators that:

(9) Solid waste which conaists of
discarded wood or wood procucis
which fails the test for the Toxicity
Characteristic solely for arsenic and
which is not a hazardous waste for any
othar reasan or reasans. if the waste 13
generated by persans who utilize the
arsenical-treated wood and wood
products for these materials' intended
end use.

(10) Petroleum-contaminated med:a
and debris that {ail the test for the - . -

- Toxicity Characteristic of § 281.24 and

are subject to the corrective action
regulations under part 280 of this
chapter.

3. Section 261.8 is added to subpart A
to read as follows:

§ 2018 PCS Wastas Reguinted Under
Toxic Substance Control Act

The disposal of PCB-containing
dielectric fluid and electric equipmen:
containing such fluid authorized for use
and regulated under 781 of thus
chapter and that are only
becauss they [ail the test for the
Toxicity Characteristic (Hazardous
Wasts Codes D018 through D043 only |
are axampt from regulation under parta
261 through 268, and parts 288, 270, and
124 of this chaptar, and the notification
requirements of section 3010 of RCRA.

4. Section 281.24 is revised 10 read as
follows:

§ 38124 Touxichty charscterietic.

{a) A solid wasis axhibits the

tic of toxicity if. using the test

maethods described in Appendix I or
equivaisnt methods spproved by the
Administrator undar the procadures set
forth in §§ 280.20 and 260.21, the extract
from & reprasentative sampls of the
wasts conlains any of the contaminants
listed in Table 1 at the concentration
aqus! (o of greater then the reanactiva
value given in that Tabls. Whare the
wasts containg less than 0.5 percent
filtarabls solids, the wasts itself, afier
filtering using the mathodology outlined
in Appendix L is considered to be the
extract {or the purposs of this section.

{b) A solid waste that exhibits the
characteristic of toxicity, but is not
listed as & hazardous wasts in subpart
D, has the EPA Haszardous Wasts
Numbaer specifisd in Table 1 which

P4701.FMT...[16,30}...7-08-88

correspoads o the loxic contamunant
vaudisg 1l 10 be hazardous

TABLE 1. —MMaxmsns COMCENTRATION OF
CONTAMINANTE FOR THE TouTy

EPA i Regute-
W | Comamsens | CASNat | DTV
ol | ; | —o/Y
D004 Arsarec | 7440-28-2 50
0006 Baam_ | T440-28-3 100.0
DoYe Berzane 71-43-2 o5
D008 | Cacmmsw. . 7440-43-8 10
0019 Carton -22-8 05
wrachionds.
D020 | Chioraane 57-74-9 0.0
oo Chiorobenzens 108~-90-7 1000
D02 Chorotorm .. 7-08-3 60
0007 Quomesm | T440-47-] 50
jo 1<} oCmecd | 96-48-7 | ¢ 2000
D024 olwact . __ | \MRI294 | *200
D28 pCresol___ | 108446 | °*200
Oo2s Connot * 2000
0o1e 240 9-75-7 100
0027 14 108-48-7 75
Oichioraban-
asne.
v ¢ 12 107-08-2 [5.
Oxchécrosth-
[N
D29 1.1- 75-26-4 a7
Ouchiorosthy-
orm.
0030 24 123-14-2 a1l
Owirotohusne.
0012 Enarin 72-20-8 [+ -]
0031 Heptachior (and T6-44-8 Q.008
48 hycpomde).
D2 Haxacrioroben- 118~-74-1 *Q.13
s,
DXy Haxachiorobuts- 57-68-3 as
dena.
0034 Hexachiorosth- 7-72-1 10
ane.
0008 Lasd 7420421 50
D013 Lndene | 50-00-9 0.4
Dooe Meosy . | 740-07-4 02
0014 Meihoxychior .| 72434 10.0
0036 Mothyl athyt T5-83-3 200
Lstone.
o 0} Mivotercens 90-86-3 20
o7 Persraciiaeo- 7-08-5 10
phenol.
o<1 Pcine . 110-88-1 *50
Do10 Setereum.__ | TTR2-40-2 10
Do S | T4eD-22-4 5.0
DOJe Tevrschicrostint- 127-184 a7
-e
ons Tomphene_ | 001 -36-2 o8
DOe0 Trcnioroethyl- 79-01-8 a8
[ %
0041 245 90004 4000
Truciioro-
onct R
A AN 28-00-2 0
Tricnioro-
[ 4} m”: 0-72-1 10
Do« Vit MDT: 5-0V-4 oz
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5. Section 261.30 is amended by
Avising paragrapn (D) to read as
Jilows:

26130 Genersi

{b) The Admunistrator will indicate his
asis for lisung the classes or types of
vasies listed in this subpart by
mploywng one or more of the {ollowing
‘azard Codes:

nitable Waste (1}
orrosive Wasls ()
eactive Waste (R}
oxaty Charactenstic Waste (E)
.cute Hazardous Waste . (H)
oxic Waste m

\ppendix VI identifies the constituent
thich caused the Administrator to list
1e waste as a Toxicity Characteriatic

Yaste (E) or Toxic Wasta (T} in

§ 261.31 and 261.32.

8. Appendix I of part 281 is revised to
~d as follows:

541994 UO6T(OIN2T-MAR -80-15.)0-06)

Ansendix ll—Mathod 1311 Toxicity
Characierisuc Leaching Procedure

1.0 Scope and Application

1.1 The TCLP is designed (o determine /¢
mobility of bolh organic and inorganic
conlaminants present in liquid. solid. and
multiphasic wasiss.

12 U s tota) analysis of the waste
demonstreies that individual contamiagnts
are not present ia the wasis. or that they are
present but at such low concentrations tha!
the appropriale regulatory thresholds could
not possibly be exceeded. the TCLP ased not
be run_

13 U an analysis of any oae of the Liqu.d
fractions of the TCLP extract indicates tha! «
reguiated compound is preseat st such high
leveis that even sller accounting for dilstion
from the other fractions of the extract the

Mla&ntm&-hvuu

‘s hazardous eod i s B0l oecemsary 0 < *

mmmmdm
extract

14 U an analysis of extract obtained
using a bottle extracior shows that the
concantration of any regulaied volatile
conlaminant sxcesds the regulatory threshold

P4701.FMT...{16.30}...7-08-88

lor that compousd. then the wasis s

s . wt SR GLUOD waidg e E 8
not necsesary. However, sxisect from s bouls
euirecior cannoi be wsed L0 demoneirsie that
the coacsatrstion of volatile compounds s

below the reguisiory threshold

20 Summoary of Meihod (see Figure |/
21 For bguid wasiee {La.. thase

conlaining less thea 05 percast dry solid
majerial) the weste. alier filtration through »

costaminants (see Tabile 1 for & list of voistile
compounds) Followtag extrection. the kquid
extraci is separsied from the solid phees by
filtration through & 0.8 10 0.5-wm glase fber
filser.
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TABLE 1. —VOLATILE CONTAMINANTS !

Compound . CABma
— T

Acetore — | 67841
Borzene ..o NA32
n-Butyl asconoi Y ARS 2}
Carton amstae . 75-15-0
Carton -4
Creoroberaens 100-80-7
Crvorotorm 07-48-3
1 2.Ocrorethene — 7082
INOchorcetweene . 75384
Ethwt aceume | 141-70-4
£l beraene i, YOD-41-4
Efwt other [ 60287
Isobutancl T-83-1
ethanal €7-468-1
Mothylene chionds ... T5-00-2
Motwiotwibstone ... == 1433
Mothylmoutyt kotone . 108=10-1
T etrachiorostytens ], 1T1-10-4
Toksene ... 108-88-3
1.1.1.Tncgrosthene N4
Tnchioroe@vwiens -01-4
Tachiorouoromethene | 78-40-4
1.12-Tnenioro- 1 2 20vorostane | 78-13-1
Viwicnionge ... ] 7014

5-04 1999 OOONOIN27-MAR-90- 1530109

Continued
Compaund CAS an.
Xytone 4 1330-30-7
SRS Ll N

23 i commatible tie_ mu:tple phases will
aot form on combiastion ). the inutial liquid
phose of the wasie i added (0 the liquid
extrect, sad thess are anaiyzed \agether. i

combimed 10 yield 3 volume- weighted
averags coaceatration
30 interforences

11 Petential interferences Lhat may be

encountered during asslyss «re discussed la
the individual analytical methode.

FA70LFMT_.(16.5 | .7-08-88

41 Agistion apparstus: The agilabion
spparstus must be capable of rolating the
extractian vessel is a8 ead-over-and {ashion

i
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Flgurs 2. Rotary Agitaticn Apparatus

S-041999 Q0MXQIN2T-MAR-90-15:30:12)

F4701.FMT. | 6.30|..7-08-88
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TABLE 2. —SUTTABLE ROTARY AGITATION APPARATUS !

Cowpery ; Locason Modet ro.
Araivacy " ryerg end Conmdiing Services. Inc [N —| Warringion, PA (115 343—4480_| 2-24E or 4-botis exrector (DC0S) 4-2HE or
- ] . S-botie exwecwkyr (DC20% 6-7HE or 12-botSe
extractr (DC208).
Assocwted Design end Mardarteing Compary u—nu.um” 2vesssl J740-2. 4vemsei (3740-4) B-vessel
’ C [J740-8. Bvesest (37408 12-vewssl

' | (3760-12). 24vessst (3740~24).
Ervorvneril Mactens and Design, inc Lynchinsg, VA @04) 3468-842M _ S-vessel (09-00-00). 4-vesssl (04-00-00).
| Sarewce, PR SO9) 7524004 | S-vesnsl 1011001}
Lers Lands Merusechsing — | whncow Latm. M (™9 440~ | 10vesssl (10VRE). S-veuser (S VRE)L
aw
mn“m__."-b‘ or 4 1-utor dotie axvactor
L | (YTIOORAHW).

! Arwy Sowce That rotsies o erbucton vesse! N gn end-over erd taaion at 30 + 2 rpw s scoaptatin.

504 [ 999 QOT1OIN27-MAR-20-15 30-1)

“* FMT...[18.30]...7-08-88
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Bottom m%

Pressurized Gags—»
iniet/Outiet Valve | Gauge

Figure 3. Zero-Headspace Extractor (ZHE)

50 | 999 WIHUIKT-MAR-90-15 30 14)

F4701.FMT.[1c .. 7-08-88
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TABLE 3. —SUITABLE ZERO-HEADSPACE EXTRACTOR VEBSELS !

Company

Locahon

3
! Mods Ao

mmrmnc«mmn:

Lass Lande

Assocusiad Desgn and Manutackang Company
Manutscang *

Mapore

4116

Machens and Demgn, \nc

| Whamore Lake, W (130 448

Bectoru. MA (B00) 225-3384 __, YTI0000OMW, Ges
LWQVAMWJNM Gas Gas Presmusre Dovce.

WWPAmQMJMWMM
gmvam“‘tuma-n—nm

! Ay device that mests he speciicstons lsted N Secion 4.2.1 of The Method B sutatse.

! Thes device uses a 110 mm filler.

For the ZHE to be acceptable foe use, the
piston within the ZHE should be abla to be
moved with approximatsly 15 pei or less. If It
takas more pressure 10 move the piston. the
O-rings in the devics should be replaced. If
this does not solve the problam., the ZHE |s
unacceptabls for TCLP analyses and the
manufscturer should be contacted.

The ZHE should be checkad for laaks afler
every extraction. lf the device contains &
built-ln pressure gaugs, pressurize the device
10 0 psi, allow It to stand unattanded for |
hour, and rechack the pressure. If the device
does not have a bullt-in pressurs gaugs.
pressurizs the device 10 50 pel. submerge it ia
water, and check {or the presence of air
bubblas escaping from any of the fiitings. If
pressure is lost, chack all fitlings and inspect
and replace O-rings. if necessary. Retast the
devics. !f leakags problems cannot be solved.
the manufacturer should be contacted.

Boma ZHEs use gas pressure Lo actuate the
ZHE piston. whila othars use mechanical
prassure (see Table 3). Whareas tha volatiles
procadure {ses section 9.0) relers to pounds-
per-square-inch (pei), lor the mechanically
actuated piston, the pressure appliad is
measured in torque-inch-pounds. Rufer 15 the
manufacturer's instructions as to the peoper
conversion.

4.2.2 Botile Extraction Vesesl. When lhe
waste is being svaluated using the
nonvolatile extraction. s jar with sufficient
capacity to hold tha sampia and the

extraction fluid is needed. Headspace ie

{rom various matarials. depending on the
contaminants to be analyzed und the sature
of the wasis (see Step 4.3.3). [t 1s
recommended that borosilicate glass botties
be used instsad of other types of glass,

othylene. shall not be used if organics are o
be Bottles are uvarlable frum &
aumber of laboretory 3. WheR Gus
type of sxtraction is used. the filtration
devics discussed in Slep 4.3.2 is used for
initlal liquid/solld separston und fisal
sxtract filtration.

43 Piltration Devices: 1t is recommended
that all fAltrations be performecd 10 a hood
431 Zero-Headspace Extr.ictor Vesssl
(ZHEE When the wasis (s evaiuated for

ﬂlmﬁon.‘l‘:dmmubeupahhd
supporting ip place the glass
fiber fllter and be able 10 withstund the

pressure needed 10 accomplist. separstion (50

|8

Netss When it is suspected hat the glase
Gber fllter has been ruptured. un in-line glass
fiber filier may be used to fiiler the malerial
withia the ZHE

432 Piter Holder: When ne wasta is
evaluated [or other than voiduic compounds,
s=y Llier holder capable oi «u)porung s glass

TABLE 4.—SUITABLE FuLTER HOLDERS |

granular liquid-

tive pressure
known to

inorganic ts. Devices made of high-
denaity pm ({HDPE), polypropylene,
or poiyvinyl chloride may be used only when
svajuating the mobility of metals. Borosilicate
glass are recommanded for use over
othar types of glass bottles, especially when
\nofganics Afe ConsuTLants of concam.

Compeny Locetion | Mecel/Catatogue no. Sze (um)
Nucisopare Corporason Pessenion, CA S00) 863-771 1 o] 428810 410400 - uf’m
mm
Micro Firason Sysiems Oublin, CA (900} 334-7132 (415, 828-4010 ___| 308400 311400 Hf;nn
mm
Mdipore Corporation Sediond, MA 800) £28-2384 __ YTI0148MN XX 1004700 14f7m
nm
' Ay devce capadie of sepersing the kqud rom $ie scld Phase of e wesls s wsatie. Jwoviding et & & chamically compaibie wilh the waste and the
Conssuents 10 be analyzed. Plastc Gevices (ot iled EDOVE) Moy DO UIEd WhEn Oy OGNS COMIEINANIS &9 Of CORCEM. The 142 SYR sze fller Nolder 's

4.4 Fliers: Piltars shall be mads of
barosilicats glass fiber. shall contaln no
binder materials, and shall have un effective
pore size of 0.8 to 0.B-um or equivalent. Flllers
known to EPA which mest these
specifications are 1deatified in Tablae 5. Pre-

S-041999 007303IN2T-MAR-90-15.30:15)

‘M’_

F4701.FMT...[16.30, ~-08-88

filiers are fragile and should be handled with
Care.

45 pH meters: The meter should be
sccurais 10 + 0.08 unuts st 25 °C.
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TASLE 5.—SWUITABLE FILTER MEDIA !

Comoany ! Locason ogel Pore exs
Maoore Corporston Bediord, MA B00) 225-3384 . . AP0 107
Nuciaopore Corporason Praasanton, CA (415) 460-2630 . | 21168 -7
Whatman Laboraiory Products, Inc.. | Cifon, MJ (201) 7736800 o GF¥ ,‘&,
Wac10 Firabon Sysiems Oubin, CA 800) 334-7132 {418) 8286010 | GFTS ; O

' Ay hiler that meets the speciicasons in Secson 4.4 of the Method 8 autabie.

4.8 ZHE extract collection devices: 513 Raagent waier for volaule 64 Samples may be reirigerated uniess
TEDLAR®? bags or glass, stainless steel or sxtractions may also be prepared by bailing refrigerstion results in irreversibie physical
PTFE gas-tight syringss are used to collect water for 15 minutes. Subsequently. while change 10 Lhe wasis. If precipitation occurs,
the initial liquid phass and the final sxtract of maintaining the water lemperature «t 90 +8§ the sntire sample (including precipitate}
the waste when using the ZHE device. The *C. bubble & contaminani-free inert gas {g.  should be extrected.
devices listed are recommandad for use nitrogen) through the water for 1 hour. While &3 When the wasse is o be evaluated for

under the following conditions:

461 Il a wasts contains an sgueous
liquid phass or if a wasts does not contain a
sigruficant smount of nonaquaous liquid (Ls.,
<1 percent of lotal wasts). the TEDLAR" bag
or a 600 mL syrings should be used to collect
and combine the Lnitial liquid and solid
extract.

482 [l a wasts conlains & significant
amount of nonaqusous liquid In the initis!
liquid phasae (i.e., >1 percant of tolal wasts).
the syrings or the TEDLAR® bag may be used
for both the (nitial solid/liquid separation
and the {inal extract filitration. Howevaer,
analysts should usa one or the other, not
both

4.8.3 U tha wasts conlaing no initial tiquid
phase (is 100 percent solid) or has no
significant solid phase (ls 100 percent liquid).
either the TEDLAR® bag or the ayringe may
be used. !f the syrings is used. discard the
first 5 mL of liquid expressed from the devics.
The remaining aliquots are used for analysis.

4.7 ZHE extraction fluid transfer davices:
Any device capabls of transferring the
oxtraction fluid into the ZHE without
changing the nature of the extraction fluid is
acceptable (0.g.. a positive displacament or
peristaitic pump, a gas tight syrings. pressure
filtration unit (See Btep 4.3.2), or other ZHE
device).

43 Laborstory balance: Any laboratory
balanca accurate to within +0.01 grams may
be used (all waight messurements are 10 be
within +0.1 grams).

3.0 Reagents

5.1 Raagent walar. Reagent waler is
defined as water in which ag in 1
al uhurvrd alyr shave i "‘3 )
Jutection limit uf \he saaiyle(s laresl.
For nonvolatile extractions. ASTM Type U
water or squivslent meets the definition of
reageni waler. For volatile extractions. it ls
recommanded that reagent water be
generaled by m.mlzh following methods.
Reagent water be moaitored
periodically for mpurities.

5.1.1 Reagent water for volatils
extractions may be slad by passing lap
water through a filter bed coalaining
ubout 500 grams of activated carboa (Calgoo
Corp.. Filtrasorb-300 or squivalent).

5.12 A water punification system
{Millipors Buper-Q or equivalent) may also be

used 1o generala reagent watasr for volatile
exiractions.

' TEDLAR® is & registersd trademark of Dy Poat
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still hot, trunefsr the watsr (0 & narrow mouth
screw-cap bottle under serc-hesdspaca and
seal with a Teflon-lined septum und cap.

82 Hydrochloric acid (IN). HCl. made
from ACS reagent grade.

8.3 Nitric acid (1N}, HNQ,, made from
ACS ]

ummmm (IN}. NaOH. made

greds.

581 Extraction fluid #1: Add 5.7 mL
glacial HOAS 1o 300 ml of the appropnate
water (See Siap A1), 8dd 043 ml of IN
NaOH. and diluie 10 & volume of 1 Litar.

842 Extrection fluid #2 Dyt 5.7 ml.
glacial HOAC with ASTM Type Ll waier (See
Siep 6.1) 10 ¢ volume of 1 liter, When
correclly prepared. the pH of thia fluid will be
.08 +0.08.

Netez Theee extraction fluids savuld be
monitored frequantly for impurities. The pH
should be chackaed prior 1o use 10 cnaure that
thess fuids are made up accurateiy. If
impurities are found or the pH is not within
the above specifications. the fluid shall be
discarded and fresh extraction fluid

8y A standards pes,<rea
sccording o the sppropriate ana!l) Licsl
mathod.

80 Sampie Collection, Preserv.. ... and
Hondliag

:}w M 4 g
e (1.2
requis vments on

|asy
the minimal size of the fleld sampie
wpon the physical state or sisies of

the wasis and the conlaminants ol concers.
An aliquot is needed for ry
evaluation of which extraction fluid is 1o be
used [or the nonvolatile contaminant
sxtruction procedure. Another alicuot may be
needed 10 sctually conduct the nonvolatile
sxirection (see section 1.4 concarning Lhe wee
of this extract {or volatile organics). I
volatile arganics ars of concern. a..other
aliquot may be nesded. Quality cunirol
Mmassures may require additionsi - .quats.
Further., it ls always wise to collsct more
sample jus! (8 case something goes wroag
wilh the laitial ettempt 0 t the \eet

63 Preservatives shall oot be ndded 0
samples.

F4701. FMT...{16.30}...7/5-88

determinations must be acidified with nitric
acid t0 & pH <1 unless precipilation occurs
(see section 8.14 if precipitation occurs).
Extrects or portions of sxtracts for organic
conlaminan! detsrminations shall not be
sllowed o come inio contact with the

Perform preliminary TCLP eveluations on s
minimum 100 gram aliqout of wasts. This
aliquot may not actually undergo TCLP
sxtraction. These preliminary svaluations
{nclude: (1) determination of the percent
solids; {2) determination of whether ths waste
coalains insignificant solids and is, therefors.
(ts own sxtrect aftee filtratioa: (3}
Astasminstion of whathor the solid poetion of
the wasta requires particle size reduction:
and (4} detarmination of which of the two
extraction fluids are 1o be used for the
noavolatile TCLP extracton of the wasts.

7.1 Preliminary detsrmination of percent

ru : m#m&; thae uﬂgh'

# nps
mewﬂu no liquid may
be lorced out by an spplied pressurs. as
desaribed below.

7.1.1 If the weste will obviously yield no
free liguid when subjectad to pressure
filtration (Le.. is 100% sotids) proceed to Step
73

712 N the sample is Hiquid or multipbasic,
liquid/solid separation 10 make & prellminary
determination of percent solids is required.
This invoives the filtration device described
n Siop 432 and is cwtitned in Steps 7.1.3
through 7.1.8.

713 Pre-weigh the filter and the
cootainer thet will recetve the filtrate.

7.14 Assambis the filler holder and fliter
following the massiscturer’'s instructions.
Placs the filter on the support screen and
securs.
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7.1.5 Weigh out a subsample of the wasts
(100 gram minimum) and record the weight.

7.1.8  Allow slurries (o stand to permit Lhe
solid phase 10 settls. Wastes that settle
sloi /'y may be centnfuged prior to filtration.
Centrifugation is to be used only as an aid to
filtration. If used. the liquid should be
decanted and flllered followed by filtration of
the solid portion of the waste througn loe
same filiration system.

7.1.7 Quantitatively transfer the wasts
sample to the filter holder (liquid and solid
phases). Spread the wastas sample svealy
over the surface of the filter. lf fltration of
the waste at 4 “C reduces the amount of
expressed liquid over what would be
expressed at room temperaturs then allow
the sample to warm up 0 room lemperature
in the devics befors filtering.

Nots: If waste matsrial {>1 percent of
original sample weight) has obviously
adhsred 10 the container used 1o tranafer the
sample to the filtration apparatua, determine
the weight of this residue and subtrsct it from
the sampie weight dstarmined (n Step 7.1.5 10

Percent solids =

7.2 1l the percent solids determined ia
Biep 7.1.9 is squal 10 or gresier then 0.5%,
than sither o 7.3 1o delermine
whathar the solid ma requires
size reduction or to Blap 7.3.1 f it is noticed
that & small amount of the flltrate is
antrained in wetting of the fllter. U the
percant solids datermined in Siep 7.1.9 (s lass
than 0.5%, then proceed lo Siap 4.9 U the

Purcent dry eolids

724 |f the percent dry solids is less han
0.3 percant. then procesd 10 Blep 4.9 if the
nonvolatils TCLP s 1o be performed. and to
Section 9.0 U the volatile TCLP ia 0 be
performed. If the percant dry solids s o
than or equal to 0.5%. and If the noavolatile
TCLP is to be per{ormed. return to the
beginning of this Bection (7.0) and. with a
fresh of wasls. determine whether
parti ntundncdonhmry 73
and determine the ‘M )
nmd(supu).u thnohuhmhla
be performed. see the note in Step 74

73 Detsrmination of whether the waste
requires particle-sizs reduction (particle-size
is reduced during this sisp}: Using the solid
portion of the wasts. svaluate the solid lor
perticle size. Particle-size reduction is
required. unless ths solid has a surface arsa
per gram of matarial equal to or greatar than
3.1 cm?, or is smaller than | cm in it
narrowest dimension (Ls., is capable of
passing through a 8.5 mm (0-373 inch)
standard sieve}. If the surface area s smaller
or the particle siza larger than described
sbove, prepare the solid portion of the wasts
for extraction by crushung cutting or gnnding
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daterming the weight of Lhe wasts sample
that will be filtered.

Cradually apply vacuum or gentls pressure
of 1-10 pei. until air or pressurizing gas moves
through the Altar. If this pount 1s not resched
under 10 pei. and if no add:tonal liquid bas
passed through the filter in uny 2-minute
inmd.dowlytnmue \he pressure in 10-

& —-A-k—-----—»-r-lm.d A fn
mwwm‘?ﬂum&.
pressurizing gas has not moved through
ﬂlm.lndtlnolddluondhqmdhsp‘-.d
through the fllter in any 2-munula interval
proceed to the next 10-pss increment. Whea
the pressurizing gas begins 10 = .ve through
the filter, or when liquid flow has caased at
50 pei (Lo, flltration does not reselt ia any
additional flitreis within any 2-minute

high
pressure can degrade the giuss Lber fliar and
may cause joematury plugging
7.13 The material in the filter holder s
defined as the solid of the waste, and
the fiitrate (s a3 e Lquid phase.

Weight of solid (Slep 7.1.9)

Neotx Same wasies. such as olly wastes
and some paint wasiss. will obviously
coatain soms malerial that appears to be o
liquid. Even after appiying vacuum or
pressure filtration. as outlined o Step 7.1.7.
this material may oot filter. if this 1s the case
the maiarial within the Altretioa device us
defined as 2 solid. T2 ol iwphene e wigans
fllter with a freah Bltar under any
circumstances. Uee only ane filtar.

718 Determine the weight of the Uquid
phase by subtracting the weigh! of the filtrat:
container {see Siep 7.1.3) from the tolal
weight of the filtrate-filled container.
Detarmine the waighi of the solid phase of
the wasie sample by subirecting the weight
of the liquid phase from the weight of Lhe
wola) waste sample. 82 detsrmined i Step
71800717

Record the weight of the liquid ad salid
phases. Calculate the parcent solids &
follows:

Total weight of wasis (Sisp 7.08 o 717}

.

sosvolatile TCLP is o be pe.formed snd 0
section 5.0 with & fresh portiun of the wasie U
the volatile TCLP is 10 be performed.

7231 Ramove the solid phuse and filler
from the filtration apparaius

733 Dry the filler and suiid phase at 100
+ 30 °C uatil two succsssive weighing yleld
the same value within + 1 percent. Record
the flaal weight.

Nete: Caution should be laken 10 sasure
that the subject salid will not flash upon
beating. lt is recommended that the drying
oven be vented to a hood or other
sppropriate device.

723 Calculate the percant dry solids as
follows:

{Waeight of dry wasis - (Uler) - tared weight of fiiter

lnitial weigh! of waste (Blap 7.1.5 or 7.1.7)

the wasis (0 & surface arsu ur purticie-size as
described sbove. lf the soi.a. «re prepared
{or organic volatiles extructiun. special
precautions must be taken. v-e Slep 0.8,
Nets: Surface ares crilens «re meast jor
filamentous {s.3.. paper. clotr.. and similser)
wasts materials. Actual mes. iursment of
suriace ares is Dot required. nor is it
recommendad. For materials that do ot
cbvicusly meet the criteria.
methods would need 10 be devse and

extraction flaid: Uf the solid coalent of the
wasis is greaier than or equa! Lo O.5 percent
and i TCLP extraction for nonvolatils
constituents will taka placs (Sectios 8.0}
perform the detarmination of the sppropriate
ﬁuidlsupunomlu.hz*:avohﬂhl
extraction as {ollows:

Nets: TCLP extraction {or \olatile
conslituents uses only extracuoca fleid #1
(Step 54.1) Thersfare, if TCLP extraction for
nonvolatiles ia not required. ;rocsed 10
Sectios 8.0

F4701. FMT...[18.50, .7-06-88

741 Weigh out a small subsample of the
solid phase of the wasts. reduca the solid (tf
osceseary) io a particle-size of approximately
1 mm in diameter or less, and transier 5.0
grams of the solid phase of the wasie 102
300-ml beaker or Erienmeyer flask

742 Add a3 ml of reagen! water
(ASTM Type II) 10 the beaksr, cover with s
waichglass, and stir vigorously for § minutes

weing s stirres. Measury and record
the piL if the pH Is < 5.0, use sxtraction fluid
#1. Proased 10 Section 8.0

743 U the pH from Step 74218 >8.0. add
3.5 ml IN HQL, slurry briafly, cover with &
waichgiass. best 10 80 °C. and hold at 50 'C
for 10 minutes.

744 Let the solution cool L0 room
lemperature and record the pH. If the pH is
<5.0. wes extraction flsid #1. If the pH is
> 50, wee extraction B4 e2 oo
Section &.0.

75 M the aliquot of the waste used for the
preliminary svaluation {Sieps 7.1-7 4) was
detarmined 10 be 100% solid at Stsp 7.1.1.
thea it can be weed {or the Section 8.0
extractios (ssecming st least 100 grams
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remain). and the section 8.0 extraction
(assuming at least 25 grams remain). I the
aliquot was subjected 10 the procedure in
Step 7.1.7, then another aliquot shall be used
for the volatile extraciion procsdure in
Section 9.0. The aliquot of the wasts
tubjectad to the procsdure in Step 7.1.7 might
be appropriats for use for the section 8.0
extraction if an sdequate amount of snlid (as
determined by Stsp 7.1.9) was obtained. The
amount of solid necsseary is dependest upon
whether s sufficient amount of extract will be
produced !0 support the analyses. If an
adequate amount of solid remaina, procsed o
Step 8.10 of the noavolatile TCLP extraction.

80 Procadure When Volotiles Are Not
Involved

A minimum sample size of 100 grams {solid
and liquid phases) is required. In some cases.
a largsr sample size may be appropriate.
depending on the solids conten! of the waste
sample (percent solids, See Step 7.1). whether
the (nitis] liquid phase of the wasts will be
miscibie with the agueous extract of the
solid, and whether inorganics. semivolatile
organics, pesticides, and herbicides are all
analytes of concera. solids should be
generatad for extraction such that the volume
of TCLP extract will be sufficient 1o support
all of the analyses required. If the amount of
extract tad by a single TCLP extrection
wﬂlwtﬂwﬂdoalwpdu-cudlh
analyses, more than cos extraction may be
performed and the exiracts from sach
combined and aliquoted for analysis.

a1 U\hcwuuw\uobﬂwdyadd
liquid when subjected to pressure tion
{L.a.. 15 100 percent solid, see Biep 7.1), weigh
out 1 subsampla of the wasie {100 gram
mialmum) and proceed lo Siep 8.8

8.2 If the sample is liquid or multi
liquid/solid separation is required.
involves the filtration device described la
Slep 4.3.2 and is outlined in Bispe 8.3 10 88

8.3 Pre-weigh the container that will
recaive the flitzate.

84 Assembls the fliter holder and Mlrer
followtngﬂuwuhcw-lumm
Plaulhaﬂlmonthcwrpm
secure. Acld wash the f tlcvduuqth
mobility of metals {sew Stap 4.4)

Nole: Acid weshed flllers may be used for
all noavolatle exuactions sves when metals
ars not of concsrm.

Weight of extraction fluid

Slowly add this amount of appropriate
axtraction fluid (see Stap 74) o the extractos
vessel Close the extractor bottls tightty (it ia
recommaended that Teflon tape be used to
ensure a tight seal). securs in rotary agitation
device, and rotate at 30 +2 rpm {or 1842
hours. Ambient temperature (L.s-. lemperature
of room in which extraction takes placs) shall
be maintained at 22 +3 °C during the
extractica penod.
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[ %3 W#wlwbumphdhm

the waste contains <05 percent dry solide
M?:thquﬂdpomoud&-m
aftgr filtration, is defined as the TCLP
extract. Therefore, enough of the sampie
should be filtered so that the amount of
filtered liquid will support all of the analyses
required of the TCLP extract Far wasies
CORIAINING > Us PRICENT w7 evmns s - s
or 7.2). wes the percant solLds information
obtained in Step 7.1 W deturmine the

Allow slurries 10 stand 0 parmil the
10 sattle. Wastes thatl settie
be cantrifuged prior to filtretion.
tion oaly a3 an aid to filtration.
wasis is centrifuged. the liquid should
decanted and fillered [ollowed by
tion of the solid on of
the same Altrution s
o

33
if

H
£8
;

;

‘o the filter

filter. Uf
c:ar:adb. S -h‘:.odd
iqQud over t

Wnroo-umpcnm&-

the sample 10 W~ <5 = o

ture (n the device before filtering.

U wests matans! { > 1 percent of the
weight) has obvioualy
contalner uied 10 treaasier the

o the filtration upperstus. detarmine

of thls residue und subtrect it trom

weligh! determinad in Slep 8.5, L0
the weight of the wasie sample
wﬂlhnﬂlhnd.

vacuum oc ganlle pressure
drorprcum.nm
tar. U this pcint s not reached
ad. f no add:tional liquid has
pasead through the flltar 1. any 3-minuts
interval, slowily increase the pressure in 10-
pel (ncrements to ¢ max.mum of 80 pel. After
sach iacremental increase of 10 pedi. if the
#as has not moved through the
, and if 00 additiona) iiquid has passed
through the filter in any 2- runute interval
proceed 10 the nex! 10-p»: increment When
the $a8 begins 10 move through
the filter, or when the Liqu.d flow has ceased

Hef
?%
%a
arf

iy
g
H
&
4

il

]
4

<
&
Y
¥

fgggisirﬁ'l
E

Fi

£

at 50 pai {La. fltretion does Dot result in ap
sdditional filtrate within & 2-minutls penod
siop the fitreton.

Netx Insilasiansous tion of ugh

a8 The
defised as the solid phase of the wasts. anc
ET&J“

r—_—st.

Weigh the filtrete. The liquid phase may oo

E
E

ot filter. If this s Lbe case, t
the Altration devics is

(0@ Step 7.1 ar 7.2}, and Uf particle-sixa

of the solid was needed in Step 7.
Mbshplmumcwuuunuwa
5uudm quantitatively tranaf

el BURsE mag sl (0l0 the sxias ttle

has been appropriately
a.lund. quantitatively transfer tha solid
material inlo an extractor bottle. lnclude the

Netx: Sieving of the wasts is not normally
required. Surface ares requirements are
meant {or filamentous (e.3.. paper. cloth) anc

sisving is necessary, a Teflon-coated sieve
should be used o avoid contamination of th:
sampls.

811 Determine the amount of extraction
fluid 10 add 1o the extractor vesse!l as follow

20X parcent solids (Step 7.1) X weight of waste filtered (Siep 8.8 or L.7)

100

Netex As agitation cont.iues, pressurs may
build up withia the exiracior bottls for some

gases such as carbon dioxide). To relieve
xcass pressure, the extra tor bottle may be
pericdically opsned (s.g.. «ner 1o maswtes. 20
minutes. and 1 hour) and vented into a hood.
812 Following the 18+ 2 howr extraction.
separale the material in U e extrecior vessel
iato its component liquid .nd solid phases by

F4701.FMT..[1b. .0]..7-08-88

filtering through a new glass fiber Alter, as
outlined in Step 8.7. Por final filtretion of the
TCLP extract. the glase fiber filter may be
changed, if necessary. lo {acilitate filtration
Plltar(s) shall be acid-washed (see Step +.4)
evaluating the mobility of matala

813 Prepare the TCLP axtract ar {nllows

8131 U the waste contained nc iuitial
biquid phase. the filtered liquid material
obtained from Siep 8.12 ls defined as the
TCLP extract Procsed 10 Step 814
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8132 If compatible (e.g. multipls phases
will not result on combination), combine the
fillered liquid resulling from Step 812 with
the initial liquid phase of the wasts obtained
in Step 8.7. This combined liquid is defined as
the TCLP extract. Proceed to Step 8.14.

8133 If the initial Uquid phase of the
waste, as obtained from Step 4.7, is not or
may not be compatible with the flitered liquid
resylting from Step 812, do not combing these
lquids. Analyzs these liquids. collactively
dafined as the TCLP extract, and combine the
results mathamatically, as described in Step
8.14.

814 F collaction of the TCLP
extract, the pH of the extract should be

Pinal analyte concentrstion =

where:

Vi = The volume of the first phase (L)

Ci = The concentration of the contaminant of
concern in the firet phase (mg/L).

V1= The volume of the second phase (L)

Ce = The concentration of the conlaminant of
concarn in the second phase (mg/L}

815 Compare the contaminant

concentraiions in the TCLP extract with the

thresholds identified in the sppropriaie

regulalions. Refer to § 10.0 for quality

assurance requirements.

8.0 Proocedure When Volaliles Are lavalved

Uummmmmmum
for analysis of volatile
Extract resulting from the use of the
shall not be used 10 evaluate the mobility of

n:)volntﬂu analyiss (e.g. metals. pesticides,
]

The ZHE device has approxima
ml intemal capacity. The ZHE can

solid (definsd 22 that facticn of g

{rom which no uoulllqudn
!omdoutby upplbd Jlo’dl.
dus to the need to add an amount of

extraction fluid equal to 20 times the weight
o!l.bcoolldphnc.

Weight of wasie to changs ZHE -

Waigh out & subsample of the waste of the
appropriata sise and record the weight.

93 If particle-size reduction of the solid
portion of the wastie was required ia Step 7.3,
proceed Lo Step 8.8 If particle-size reduction
wunotnqulndln%g’.&.mdlo&np
e.7.

9.8 Prepare the waste for extraction by
crushing. cutting. or grinding the solid portion
of the wasts 10 & surfacs area or particle-size
as descnibed in Step 73.1. Wastles and
appropriats reduction squipmaent should be
relrigersied. if possible, 1o ¢ *C prioe to
particle-size reduction. The means used to

S-041999 0077 (04X 27-MAR-90-15.31:51)

recorded. lmmediately aliquat and preserve
the extract {or analysis. Melais aliquots must
be acidified with nitric scid 10 pH<2 If
precipitation is observed upoa sdditios of
aitric acid 10 & small aliquot of the extrect.
then the poruon of the extract for
matals not be scdified and the
extract be analyzed as soon as possible.
All other aliquots must be stored uader
refrigeration (4 °C) until analyzad. The TCLP

whare digestion causes loss of metallic
contaminants. If an analys.s of the

(VilG)+(VallG)

» .~ct shows that the
concy.wation of any regulaled metallic
contaminant sxcesds the regulatory level
then the waste is hazardous and digestion of
the extract is aot necsssary. However, data
on uadigested extracts alooe caanot be used
o demonstress tha! the wasle is not
hazardous. If the individual phases are to be
analyzsd separeinly, determine the volume o
the individual phases (\0 +0.5 percent).
conduct the appropriate analyses. and
combing the resuits mathematically by using
¢ simple voleme-waighted 2 versgs:

Vi+ ¥y

*Cl 1o minimize loss of voluliles.
the (evacualed) filtrate

A

*beg
from the ZHE device into the bag
for the tnitlal or final liquid/solid
separstion, and taks an aliquo the
Wh&.bq!uml,m.mm
listed ia ﬂh’ recommanded for use
under the Mm.uxedmux-tu
02 Place the ZHE pistua within the body
:.hmmuym.ipmmuhm
O-rings tly with extraction
Adjust Lon wivun e GHRB oouy
hlhhl minimizs the distance the
pleton will have to move once the ZHE is
chargad with sample (bas«d upon sampls size
requirements determined [rom Section 9.0,
S40p 7.1 and/or 7.2). Secure the gas inlet/

mh-(hmnuna}mmmu

oullet flange (10p flange)

83 i the wasle la 100 percent solid (see
Siep 7.1}, weigh oul a subsample (25 gram
maximum) of the wasts, record weight, and
proceed 0 Siep 0.5,

84 U the wasis contains <0.8 percest dr
solids (Step 7.2}, the liquid poruna of waste.
after filtration., is defined as tha TCLP
extract. Piller enough of the sampls so thal
the amount of filtared liquid will support all
of the volatile analyses required. For wastes
containing > 0.8 percent dry solids (Steps 7.1
and/or 7.2}, use the percent solids
information oblained in Step 7.1 to determinc
the optimum sample size to charge into the
ZHE. The recommanded sample size is as
follows:

ot P wsstss conlaining < 0.5 percent
solide {see Step 7.1). weigh out a 500-gram
subsampis of wasts and record the weight.

wasis (o chargs into the ZHE as follows:

Percent solids (Step 7.1)

offect particie-eias reduction must aet
gonerais heat in and of iell U reduction of
the solid phase of the wasis is necessary,
exposure of the wasts L0 the stmosphere
shouid be svoided to the uxtent poseible.

Nets: Sieving of the waste is not
recommended dus 10 the posability that
volatiles may be losl. The use of sa
spproprisisly graduated ruler is
recommended as an sccsylable allarnstive.
Surfacs ares requiremenis are meant for
filamentous (e.g. peper. cloth) and siemilar
wasts materials. Aclual wisasurement of
sur{acs area is not recommended.

F4701.FMT...(10.30}...7-08-88

imstractions. Tighien oll ZHE fitings and
placs the device in the vertical positioo (gas
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iniet/outlet flange on the botltom). Do not
attach the extract coilection devics to the top
plate. - T

Nots: If waste material (> 1% of original
sample weight) has obviously adhered (o the
container used to transfer the sampls (0 the
ZHE. determina the waight of this residue
and sublract it from the sample weight
determined in Step 9.4 o detlermins the
weight of the waste sample that will be
filtered.

Attach a gas line to the gas inlat/outlet
vaive (botiom flangs} and. with the liquid
inlet/cutlst valve (top (hnal ) omw (btﬁn
applying gentle pressure of 1-10 or more
\f nacassary) lo force all beadspacs slowly
out of the ZHE devics into & hood. At the first
appearance of liquid from the liquid inlst/
outlet valve. quickly closs the valve and
discontinue pressure. |f filrstion of the wasis
at ¢ °C reduces the amount of expressed
liquid over what wouid be expressed st room
temperaturs, then allow the sample o warm
up 10 room lemperature in the device before

Weight of extraction fluid =

912 The following stepe detall how to
add the sppropriste smount of sxtrection
fluid to the solid material within the ZHE and
sgitation of the ZHE vesssl. Extraction fluid
#1 ls used in all cases (See Biep 5.8).

9121 With the ZHR in the vertical
posiuon, attach a ling from the extraction
fluld reservolr to the liquid inlet/outlst valve.
The line used shall contaln fresh sxtraction
Nluid and should be preflushed with fluid o
eliminute any air pocksts in the line. Release
a8 pressure on the ZHE platon {from the gas
inlet/outlet valve), opea the liquid inlet
oullst valve. and begin translerring extraction
fluld (by pumping or similar means) into
ZHE. Continue pumping extraction fluid
the ZHE uatil the appropriates amount of
has been introduced into the devics.

9.12.2  Alter the extraction fluid has
added. immaediately close the liquid Lnlet
outlet valve and disconnect the extractica
fluid line. Check the ZHE o snsure that all
valves are in thair closed positions. Manually
rotate the davice in an end-over-end lashion
2 or 3 times. Reposition the ZHE in the
vertical position with the liquid inlet/outlet
valve on top. Pressurize the ZHE 10 8-10 psi
(if necassary) and slowly open the liquid
inlet/outlet valve ta blasd out any &

{into & hood) that may have been introduced

EEE}

I

filiering,. If the wasie is 100 percen! saiid (see
Siep 7.1), slowly increase the pregsure o a

“maximum of 50 psi to force mast uf the

hsadspace out of the device and procesd o
Step 0.12.

0.9 Aftach the evacuated pre-weighad
filtrate collection container to the Liquid
hh!/dhtmhvdnuldcp: the vaive. bh
applying pressure of 1-10 pu 0
the liquid phase of the sample int0 Lhe Rltrate
collection container. if no sdditional tiquid
bas paseed through the filler in any 2-minute

discontinus pressure 10 the piston. and
disconaect weigh the filtruie collection

|

Netx: lnstantaasons application of high
Dreasurs cas desrade ke glass fiber Aller and
may Canes prematare plngging.

810 The matariel in the ZHE is deflaed as
the solid phaee of the waste aad the filtrete is
defimed as the kquid phase

H the original waste contained <05
percent dry solids (ses Biep 7.2} this filtrate
is defined as the TCLP extrect aad is

20 percent solide (Step 7.1) x waight of waste Alteced (Stup 84 or 8.0}

il
eE

be dome quickly «nd shall be
dn.“ m.mm‘ th =30
v wi
“M“mlﬂn‘l 10 cnsure that
are closed.

0123 Place the ZHE in the rotary
agitation spperatus (if it is not sizqaay mere)
and rolate at 30+ 3 rpm for 18+ 2 hours.
Ambisa! temperature (Le.. experuture of
room \n which extraction occurs) shall be
maintained st 224 3 *C during agilatoa

behind the ZHE
piston by quickly opening and closing the
/outlet valve and noting Lhe uscape

H the pressurs has not been muntained
(Las no gas release observed). th: device is
leaking Check the ZHE for laukir g o8

(111
&
k
i

E
§
£
'
2

due 10 the addition of sxtraction fiuid. This maltiple phases. or there ie pot scough
V1) (C)+(71) 1G)
Final anslyte concentration - -
Vi+V,

S-041999 QOTHOIN2T-MAR-90-15:3]1.59)
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where: methods weed on the TCLE, extract agd ta quaspitesies sethog for sack metallic
Vi =The volume of the rst RiGews (I} ~~ v determine whether matrix inlerforences exist  contassinent.
Ci=The concentration of the contaminant of  {n analyts detection. If the matrix epiks 30511 The method of standard sdditic
coacarn in the first phase (mg/1). recoveries are less than 50X, them the posparing calibrstioa standards o
Vi=The volume of the second phase (I} analytical methods are not performing the sample matrix rather thas reagent wats
Ci = The concentrution of the contaminant of  adequately or wse of the methods is or bieak sobsticn. 1t requires taking four

concem in the second phase (mg/1)
.18 Compare the contaminant
concentratioas in the TCLP extract with the
lhruholdndcnuﬂodhthnpwomnh
regulations. Refer 10 section 10.0 for quality
assurance requlrements.

100 Quality Assurance Requirements

10.1 Maintsin all data, including quality
assurence dats. and kaep it available for

{nspection.

102 A minimum of one blank (extraction
fluid #1) for every 10 extractions that have
been conducted in an extraction vesse! shall
be employed as a check to detarmine if any
memory sflects from the extraction
oquipment are

matrix spiks needs lo be performed for svery
iwenty sampiles and the average percsnt
recovery applisd 10 the waste
characterizsation.

10.3.1  Matrix srikes are 10 be
fiitration of the 1CLP ox

g
]
1

less than the quantilation limit or s ANS of
the threshold |lmit.

{sadequate. Use of intarmal calibeation
quantitation methods. modification of the
asalytical methods, or use of altersate
analyticsl methods may be nseded %
sccuraisly messure the contaminant
concantration in the TCLP extract

1034 Use of interna! quantitation
mathods ls aleo required when the
contaminant conceniratioo s within 20K of

recovsrias are
calculated by the wing {ormada:

A8

Parosal recovery = X YoOR

whaere A = the concentrution of the apiked
Ba the concenatration of the unapiied
- Q
sampls, and
C=ithe lovel

maatilation methods shall be amployed for s
conlaminsat if: (1) Recovery of the
conlaminant from the TCLP sxtract ie not at

e - 2 - - R o B
oot R 0l WY AT v - - 2o T

saceed the regulatory level. and (3} The
concentration of the contununant messured
in the extract ls within 20% of the appropriate
reguiatory level

T
IIEE;{!f
il
Eéiiiéf?

i
%

ar
conceatrations of the standard additioas. Pic
or subject dala 0 linsar regression of the
correcied inetrementsl signals or external-

were aa external calibration curve.
1033 The purpose of the matrix spike e 1041 The method of stundard additions 108 Semples must undergo TCLP
to monitor the adequacy of the saslytical shall be employed ss the ineroal calibestion  extractioa within the following Ume periods
SAMPLE MAXIMUM HOLWG Tigs
(Daye)
Feomx Frome From
Ftd sofection TCLP apeoion Posperalive esireciion
T« e e Towi elapesd wne
TCLP evaction Prepe atve SEROION Oetermingthve ansiysis
Volaties 14 NA 14 P
Semivoigtiles 7 7 P [
Mercury » A » ]

NA = NOt appicaie. -

If sampls holding times are excesded. the PART 284—8TANDARDS FOR Anthedty: 42 US.C 0008, 6012, 0824, and
values obtained will be considered minimal OWNERS AND OPERATORS OF -
concentrations. Exceeding the holding ttme is
not acceptabls in establishing that s wasts mmm’ & Section 284.201 is amended by
does not excesd the regulstory jevel FACILITIES reviging parsgraph (e)(1) ‘0 read as
Excseding the holding time will not follows:
nvalidate charscterization if the wasts i
. is the tory | 7.1\.Mdhncufmptﬂﬂ $254.301 Dusign and sperating

S-041999 QOTHOAX2T-MAR -90-15:32:00)

continues to read as follows:
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(e} * - / " (1) The monoBill contaias oaly Amthasity: 3 USC. 6508 8912(s). 0021, a0
(1) The monofill contains only hmrdmmﬁ'omf:jundqm -n

hazardous wastes from loundry fumace  emission coatrols or metul casting Appeadix | of part 208 is revised L

emission controls or metal casting wolding sand. and such wastss do sot by part

molding sand, and such wastss do not
contain constituents which would .
render the wastas hazardous [or reasons
other than the Toxicity Characteristic in
§ 261.24 of this chapter, with EPA
Hazardous Waste Numbers DOO¢
through DO17; and

9. The authority citation of part 288
continues to as follows:

Authority: 42 U.S.C. 0908, 8912(s). 8834
0928, and 6633.

10. Section 285.221 is amended by
revising paragraph {d}{1) to read as
follows:

1208.221 Design requirements.

(d). L ]

contain constituents which would
render the wastas hazardous for ressons
other than the Toxicity Characieristic in
§ 28124 of this chapter, with EPA
Hazardous Wasts Numbers DOD4
through DO17; and
u.smm::(s?mn:.dby
revising paragraph (a) to read as
follows:

1305273 Wasle analysis.

(a) Determine the concentrations i
the wastas of substances which
squal or the maximum
concentrations contained in Table 1 of
§ 30124 of this chapler thut cause a
wasis to exhibit the Toxicity
Characlaristic;

PART 200—-LAND DISPOSAL
RESTRICTYONS

12. The authority citatica for part 208
continues to read as followa:

read as follows:

Appendix I—Texicity Charecieristic
Leaching Precedure (TCLP)

Netx The TCLP is published i Appendix |
of part 31

PART I7+--REQUIREMENTS FOR
AUTHORIZATION OF STATE
HAZARDOUS WASTE PROGAAMS

14 The authority citation for part 271
continues o read aa {ollows:

Anthasity: 43 US.C. 8808, 8912{s). and 828

15. Section 271.1, paragraph {j). the

beading of Table 1 is republished, and
Table 1 is amended by adding the

following entry in chronological order
by date of prom -igation to read as

§ 47,1 Purpese and soope.

.

wl'-

TAMLE 1. =~REGUATIONS IMPLEMENTING THE HAZARDOUS AND SOLID WASTE AMENDMENTS OF 1984

March 29, 1990 Tty RO (et FR srelesence OA daie of bl  Seplembder 25, 1000
camanl].
PART 302=-DESIGNATION, Anthasity: 42 US.C. 9802 33 US.C 1301 Wastes Characteristics:” and by
AREPORTABLE QUANTITIES, AND aad 13801 revising the entry “Characteristic of EP
NOTIFICATION 17, Section 3024 (s ameded by ‘trocxidt?"udmubtnmwnm as
16. The authort cilation for 2 TmmdncolumnHuurdan
wnunu"mn‘dmm" part Sabstance the entry “Unlisted § 3024 Ousignation of hazardous
Hazardous Wastes Charu:teristic of EP m
Toxdcity™ 1o read “Unlisted Hazardous . . ‘ '
Tams 302.4. OF HAZARDOUS SUBSTANCZES AND REPORTABLE QUANTITES
Swiuory , Fnel RO
HEmMdes sdstense - CASRR Reguistery symonyme ACRA
[ °} Cagot e Category Pounds (K@
[
Charscteristic of Tomsicity: ’ ’ ) ’
A } NA 3 | 4 OO0e X 1 0.484)
Barum NA "3 4 Ooos [+ 1000 (464)
Berzens (DO18) NA %900 1,234 DO A 10 {4.54)
Cadrruum (DO0S) NA 1 4 0008 A 10 (4.54)
Carbon wwrachionde (D019) N 4000 1.4 Doe A 10 (4.54)
Chiordans (DO20) A 1 .24 DO X 1 0.484)
Chioroberaens (D021) :.t %00 .24 g [ ] 100 (45.4)
Chiorotarm .24 A 10
Qvomum (D007) NA . “”1’ 2.‘ Do A 10:::
o-Cresct (DC23) NA - 1000 1.4 DB Cc 1000 i454)
-Coesol (D24 NA e —_— 1.000 1.4 DO C 1000 {454)

20X 04X27-MAR-30-15:3208)
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